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coDceros also the vector comprising said nu- 
cleic acid molecules, cells transfoimed by 
said vector, inhibitors directed against said 
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ucts, and non human transgenic animals ex- 
pressing the peptides according to inven- 
tion or the nucleic acid molecules encodbu 
«aid peptides. 
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Field of the praaati*. ■iT, v..n^i ^y, , 

, peptide 
and tne nucUic acid molecules encoding said peptides, .he 
vector comprising said nucleic acid molecules, the cells 
transformed by said vector, inhibitor, directed ag.inst 
-id peptides or said nucleic acid molecules, a 
Pharmaceutical composition and a diagnostic and/or dosage 
device comprising said products, and ncn human transoenic 
anrmals expressing the peptides ' according to the invention 
or the nucleic acid molecules encoding said peptides. 

The invention further provides a method for 
etermlnlng Uga„d binding, detecting expression, screening 

for drugs binding specifically h« .a 
, , Pecitically to said peptides and 

25 treatments involvinq the r.^r,i-,-^ 

, , ^ peptides or the nucleic ■ acid 

molecules according to the invention. 

''^"'"^'""^^ cytokines, or chemokines, a>-. ' 
•30 sma.. signalling orote^'-vo 

^^"^ "^^^ divided in two 

Subcamilies (CC- anri nvn ' , . 

^"'^ ^<^-<="«'nokxnes) depending cn the 
relative cosit-io,, ^-.^ ,. 

two conserved cysceines. 



relative position of the firs 
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Interleukin 8 (IL-8) is the most studied of these proteins 
but a large number of chemokines (Regulated on Activatiol 
Normal T-cell Expressed and Secreted (RANTES) , Monocyte 
Chemoattractant Protein 1 (mcp-i, , Monocyre Chemoattractan^ 
5 Protein 2 (MCP-2) , Monocyte Chemoattractant Protein 3 
(MCP-3), Growth-Related gene product a (GROa) , Growth- 
Related gene product S (GRO)S, Growth-Related gene product 
y (GROr), Macrophage Inflammatory Protein 1 a (MlP-la) and 
15, etc.) has now been described [4]. Chemokines play 
10 fundamental roles in the physiology of acute and chronic 
inflammatory processes as well as in the x^atholoaical 
dysregulations of chese processes, by attracting and 
simulating specific subsets of leucocytes [32] . rantes for 
example is a chemoattractant for monocytes, memory T-cells 
15 and eosinophils, and induces the release of histamine by 
basophils. MCP-1, released by smooth muscle cells in 
arteriosclerotic lesions, is. considered as the factor (or 
one of the factors) responsible for macrophage attraction 
and, therefore, for the progressive aggravation of the 
20 lesions [4} . 

MlP-la, MIP-lS and RANTES chemokines have- 
recently been described as major HIV- suppressive factors 
produced by CDS* T-cells [9] . cc-chemokines are also 
involved in the regulation of human myeloid progenetor cell 
25 proliferation [6, 7] . 

Recent studies have demonstrated that the 
actions of CC- and CXC- chemokines are mediated by 
subfamilies of G protein-coupled receptors. To date, 
despite the numerous functions attributed to chemokines and 
30 the increasing number of biologically active ligands, only 
six functional receptors have been identified in human. Two 
recepcors for interieukin-S (IL-a) have been described [20, 



wo 97/32019 

PCT/BE97/00023 



29]. One (IL.8RA) binds IL-8 specificallv ^v, • i . 

»t^e^ij:icaj.ly, while the other 

A^ong .ecepcora binding CC-che^,i„e., a rec.p.or' 
designacd CC-cHe^.i„. .ecep.o. : ,ca,.l, , binds both 
s «^Tes ,„d MX.-x„ ,3i,, and ..e cc-che^.in, .ec,p„. = 
(CCS2) binds MCP-1 and MCP-3 [8 44 is, ^/ 
„ V . . ' ' ■ additional 

CC-chemokina receptors „er, cloned recently , the CC 

che^oUne receptor 3 ,CCR3, was £ound to be activated by 
^s. MlP-ic. and MlP-i, ,,o,, the cc-che^kine receptor 4 
" .CCR4, responds to Mlp-i, and MCP-l ,3,^ 

addition tc theses ei^r -f,,««*.- 

these SIX functional receptors, a number of 

orphan receptors have been cloned fro. hu»a„ and other 

species, that are structurally related to either CC- or 

^ CXC-chemokine receptors. These include the human BLRl [13) 

" BBIl :,CH1 UV. the mouse «IP-X ^1 and MlP-l R,, 

and the bovine PPRi fosi 

^. . ^^^^^ respective ligand(s> and 

function (s) are unknown at present ; 

Summary r^f , ^ 

invention is related to a oeotide 
having at least an a.ino acid se^ence which presen^s'^re 
than 80%, advantageously ™ore than 90%, preferably ^re 
than S5%, homology with the a.ino acid sequence as 
represented in SEQ ID NO. i. 

Preferably, said peptide has also at least an 

ammo acid sequence which presents n,«.» .v, 

presents more than 80% 

advantageously -=re than , preferably ^re than 
homology „ith the amino acid se^ence as represented in SEO 

ID . NO . 2 . 

According to another embodiment of the 

present invention, the peptide has at least an amino acid 

«cuence which present. ™,re than so,, advantageously more 
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30 
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than 90%. preferably more than 95%, homology with the amino 
acid sequence as represented in SEQ ID NO. 3. 

The present invention is also related to the 
amino acid sequence of SEQ ID NO. l, SEQ ID NO. 2, SEQ ID 
5 NO. 3 or a portion thereof (represented in the fig. i) . 

A "portion of an amino acid sequence" means 
one or more amino acid segments having the same or imnroved 
binding properties of the whole peptide according to the 
invention. Said portion could be an epitope which is 
10 specifically binded by a iigand of the peptide which could 
be a known "natural ligand" of said peptide, an. agonist or 
an analog of said ligand, or an inhibitor capable of 
competitively inhibiting the binding of said ligand to the 
peptide (including the antagonists of said ligand to the 
15 peptide) . 

Specific examples of said portions of amino 
acid sequence and their preparation process are described 
in the publication of Rucker J. et al . (Cell, Vol. 87, pp 
437-446 (1996)) incorporated herein by reference. 
^° According to the invention, said portion of 

the amino acid sequence of the peptide according to the 
invention comprises the N-terminus segment and the first 
extracellular loop of the peptide. 

Therefore, according to the invention, the 
25 amino acid sequence as represented in SEQ ID NO. i is the 
common amino acid sequence of SEQ ID NO. 2 and of SEQ ID 
NO. 3 (see also figure 1). Therefore, a first industrial 
application of said amino acid sequence is the 
identification of the homology between said amino acid 
30 sequence and the screening of various mutants sncodina a 
different amino acid sequence than the one oreviously 
described, and the identification of various types of 
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pat.ent which .ay present a predisposition or a resistance 
to the disorders described in the following specification. 

Preferably, the peptide according to the 
invention or a portion thereof is an active CC-che.o)cine 

5 receptor. 

Advantageously, the CC-chemokine receptor 
according to the invention is stimulated by the MlP-ig 
chemokine at a concentration less or equal to lo nm, and is 
advantageously also stimulated by the MlP-ia or rantes 
10 chemokines. However, said chemokine receptor is not 
stimulated by the MCP-l, mcP-2 MCP-3 tt q ^ 
chemokines . 

In addition, the peptide according to the 
invention or a porrion thereof is also a receptor of HIV 
15 viruses or a portion of said HIV viruses. 

It is meant by "HIV viruses", HIV-l or HIV-2 
and all the various strains of HIV viruses which are 
involved in the development of AIDS. It is meant by a «a 
portion of HIV viruses", any epitope of said viruses which 
xs able to interact specifically with said receptor. A^ong 
sa.a portions of viruses which may be involved in the 
interaction with the peptide according to the invention 
are peptides encoded by the ENV and GAG viruses genes . 

Preferably, said portion of HIV viruses is 
25 the glycopeptide gpl20./l60 (membrane-bound gpiso o- the 
free gp derived therefrom) or a portion thereof. 

It is meant by a "portion of the glycooeotide 
gpI20/lS0" any epitope, preferably an i„™uno-d;m"inant 
epxtope, of said glycopeptide , which may interact 
specifically with the peptide according to the invention 
such as for instance the V3 loop (third hypervariabll 
domain) . 
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According to another embodiment o' the 
. present invention, the peptide according to the invention 
IS an inactive CC - chemokine receptor. An example of such 
mactxve CC-chemokine receptor is encoded by the amino acid 
5 sequence as represented in SEQ ID NO. 2. 

It is meant by an "inactive CC-chemokire 
receptor- a receptor which is not stimulated ' by any known 
CC-chemokine, ^ especially the MIP-lS, MlP-la or RANTES 
chemoki nes . 

^° '^^^ peptide represented in SEQ id NO 3 

according to the invention is an inactive receptor which is 
not a receptor of HIV viruses or of a portion of said HIV 
viruses, which means that said inactive receptor does not 
allow the entry of said HIV viruses into a cell which 

15 presents at its surface said inactive receptor. 

Advantageously, the peptide according to the 
invention is a human receptor. 

The present invention concerns also the 
nucleic acid molecule having more than 80%, preferablv more 
20 than 90%, homology with one of the nucleic acid seoiences 
of SEQ ID NO. 1, SEQ ID NO. 2 and SEQ ID NO. 3 shown ^n the 
figures 1. 

Preferably, said nucleic acid molecule has at 
least the nucleic acid sequence shown in SEQ ID NO • SEQ 
25 ID NO. 2 or SEQ ID NO. 3 of figure 1 or a portion thereof. 

It is meant by a "porcion of said nucleic 
ac.d molecule" any nucleic acid sequence of more cha-. 15 
nucleotides which could be used in order to dececc and/or 
reconstitute said nucleic acid molecule or its 
30 complementary strand. Such portion could be a orobe or a 
primer which could be used in genetic amplification using 
the PGR, LCR, NASBA or CPR techniques for instance. 
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The present i„v,„,i<,„ 
spec. ncn. .Ke nucXeic ac.a ^,e=.les e„=od.n, Z 

" '-e.. invention, said nucleic J, 
™=lec„les are HN. cr ,„Ucule. .uch a. a cD»;. ^i.^ule 

5 or a genomic DNA molecule. 

The present invention is al.o related to a 
vector comprising the nucleic acid ^lecule according to 
the invention. Preferatl,, said vector is adapted for 
egression in a cell and co^risea the regulatory ele^nts 
necessary ^or e:^re3sing the a.ino acid molecule in said 
=eU operative!, u„..d to the nucleic acid sequence 
eccordrng to the invention as to per„.t expression thereof 

Preferably, said cell is chosen a-=ng the 
group consisting of hacterial cells, yeast cells, insect 
cells or «ian cells. The vector according to the 
invention is a plasmid, preferably a pco«A3 plas»id, or a 

rorest virus. 

ihvention concerns also the cell 
» preferably a «Uan cell, such as a CHO-Kl or a HKX.„ 
cell, transformed by the vector according to the Invention 
Advantageously, said cell is no„ neuronal in origin and is 
Chosen among the group consisting of CHO-Kl, „.Ka.3, BHK.1, 
COS-7 cells. 

" , """"" concerns the cell 

(preferably a ma^alian cell such as a CHO-Kl cell, 
transformed by the vector according to the invention and by 
enother vector encoding a protein enhancing the functional 
response in said cell. Mvantageously, said Protein is the 
CalS or oal. ,0 protein. „ subuniti . Advantageously, said 
cellis the cell CHO-Kl-pEFIN hCCRS-l/ie. 
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The present invention is also related to a 
nucleic acid probe comprising a nucleic acid molecule of at 
least 15 nucleotides capable of specifically hybridising 
with a unique sequence included within the sequence of the 
5 nucleic, acid molecule according to the invention. Said 
nucleic acid probe may be a DNA or a RNA. 

The invention concerns also an antisense 
oligonucleotide having a sequence capable of specifically 
hybridising to an mRNA molecule encoding the peptide 
0 according to the invention so as' to prevent translation of 
said mRNA molecule or "an antisense oligonucleotide having a 
sequence capable of specifically hybridising to the cDNA 
molecule encoding the peptide according to the invention. 

Said antisense oligonucleotide may comprise 
5 chemical analogs of nucleotide or substances which 
inactivate mRNA, or be included in an RNA molecule endowed 
with ribozyme activity. 

Another aspect of the present invention 
concerns a ligand or an anti-ligand (preferably an 
antibody) other than known "natural ligands", which are 
chosen among the group consisting of the MIP-ip, MI?-ia or 
RANTES chemokines, HIV viruses or a portion of said HIV 
viruses, wherein said ligand is capable of binding to the 
receptor according to the invention and wherein said anti- 
ligand is capable of (preferably competitively) inhibiting 
the binding of said )aaown "natural ligand" or the ligand 
according to the invention to the peptide according to the 
invention. 

The exclusion in the above identified 
definition of )cnown chemokines, HIV viruses or a portion of 
said HIV viruses, does not include variants of said 
"natural" viruses or said "natural" portion which may be 



10 



wo 97/32019 

PCT/BE97/00023 



Obtained for instance by genetic ^nrrir.^ • 

y genetic engineering and which may 

mimic the interaction of said viruses ;,nH r.^ 

viruses and portion of said 
Viruses to the peptide according to the invention. 

Advantegeously, .aid antibody ia a monoclonal 
antioody which is preferably directed to an epitope of the 
peptide according to the invention and present on the 
surface of a cell expressing said peptide. 

Preferably, said antibody is produced by the 
hybridome cell AchcCK5-SABlA7. 

The invention concerns also the 
Phannaceutical composition comprising either an effective 
amount of the peptide according to the invention ,i„ order 
to delude the HIV virus from the' natural peptide present at 
the surface of a ma™«lian cell and stop the infection of 
15 said mam^Uan cell by the HIV virus,, or an effective 
amount of the above identified described ligand and/or 
anti-ligand, or an effective amount of oligonucleotide 
according to the invention, effective to decrease the 
activity Of said peptide by passing through a cell me^rane 
and binding specifically „ith encoding the peptide 

according to the invention in the cell so as to prevent it 
translation. The pharmaceutical composition comprises also 
a pharmaceutically acceptable carrier, preferably capable 
or passing through said ceil membrane. 

=aid pharmaceutical 
composition, the oligonucleotide is coupled to a substanc 
such as a ribo.yme, which inactivates mRMA encoding the 
peptide accordihg to the invention. 

Preferably, the pharmaceutically acceptable 
carrier comprises a structure which binds to a recep^r on 
a celi capable of being ta.en up by cell after binding to 
^he structure. The structure of the pharmaceutics- 
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acceptable carrier in said pharmaceutical composition is 
capable of binding to a receptor which is specific for a 
selected cell type. 

The present invention concerns also a 
5 transgenic non humn mammal overexpressing (or expressing 
ectopically) the nucleic acid molecule encoding the peptide 
according to the invention. 

The present invention also concerns a 
transgenic non human mammal comprising an homologous 
recombination knockout of the native peptide according to 



10 

the invention. 



According to a preferred embodiment of the 
invention, the transgenic non human mammal whose genome 
comprises antisense nucleic acid complementary to the 

15 nucleic acid according to the Invention is so placed as to 
be transcripted into antisense mRNA which is complementary 
to the mRNA encoding the peptide according to the invention 
and which hybridises to mRNA encoding said peptide, thereby 
reducing its translation. Preferably, the transgenic non 

20 human mammal according to the invention comprises a nucleic 
acid molecule encoding the peptide according cc the 
invention and comprises additionally an inducible promoter 
or a tissue specific regulatory element. 

Preferably, the transgenic non human mammal 

25 is a mouse. 

The invention relates co a method for 
determining whether a ligand can be specifically bound to 
the peptide according to the invention, which comprises 
contacting a cell transfected with a vector expressing the 
30 nucleic acid molecule encoding said peptide with the ligand 
under conditions permitting binding of ligand to such 
peptide and detecting the presence of any such ligand bound 
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Che ligand binds specifically to said peptide. 

. . to a method for. 

aecerminmg whether a lirr^^r,^ 

ner a Ugand can specifically bind to a 
5 peptide accordinq to ^ 

g the invention, which comprises 

preparing a cell M^T-:a^f- 

extract iro» ceils transtected with a 
vector expressing the nucleic .cid ^lecule enccdih, said 
pept.de, isolating a ™e^ra„e fraction frc„ the cell 

I. under conditions per^ittin, Mndin, of the li.and to such 
peptide and detecting the presence of any li,a„d .cond to 
sa.d peptide, thereby dete„ini„, whether the cctpcund is 
capable or specifically hinding to said peptide 
Preferahly. said .thod is used when the U,a„d is t 
15 previously known. 

The invention- relates to ' a method for 
. determining whether a .li.and is an agonist' of the oeptide 
acc 1.. to the invention, which co^rises contaJtin, a 
cell transrected with ^ .r^^.- 
,„ , , ""^ ' expressing the nucleic acid 

- »olecule encoding said peptide „ith the ligand under 
conditions permitting the activation of a functional 
peptide response fro™ the cell and detecting by ^ans of a 

Bio-assay, such as a rnodif ij-ai-<-_ • 

"Mification in a second messenger 
concentration (preferahli, „ i ■ 
25 „h„ u 'P^leraily calcium ions or inositol 

Phosphates such as IP, or a modification in the cellular 
metabolism (preferably determined by the acidification rate 
ct the culture medium,, an increase in the oeptide 
activity, thereby determining whether the ligand L a 
peptide agcnist. 

" ^ . «l"es to a method for 

ae e ng , ^^^^ ^ ^^^^^^^ 

a-ord.ng to the invention, which co,rises preparing a 
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cell extract from cells transfected with a vector 
expressing che nucleic acid molecule encoding said peptide, 
isolacing a membrane fraction from the cell extract 
contacting the membrane fraction with the ligand under 
5 conditions permitting the activation of a functional 
peptide response and detecting by means of a bio-assay, 
such as a modification in the production of a second 
messenger {preferably inositol phosphates such as IP,) , an 
increase in the peptide activity, thereby determining 
10 whether the ligand is a peptide agonist. 

The present invention relates to a method for 
determining whether a ligand is an antagonist . of the 
peptide according to the invention, .which comprises 
contacting a cell transfected with a vector expressing the 
15 nucleic acid molecule encoding said peptide with the ligand 
in the presence of a known peptide agonist, under 
conditions permitting the activation of a functional 
peptide response and detecting by means of a bio-assay, 
such as a modification in second messenger concentration 
20 (preferably calcium ions or inositol phosphates such as 
IP3) or a modification in the cellular metabolism ' 
(preferably determined by the acidification rate of the 
culture medium), a decrease in the peptide activity, 
thereby decermining whether the ligand is a peptide 
25 antagonist. 

The present invention relates to a method for 
determining whether a ligand is an antagonist of the 
pepcide according to the invention, which comprises 
preparing a cell exrract from cells transfected with an 
30 expressing .he nucleic acid molecule encoding said peptide, 
isolating a membrane fraction from the cells extract, 
contacting the membrane fraction with the ligand in the 
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10 



presenc. . ,,,,,,, ^^^^ 

and .etecun. o. a Mo...,„ 

decrease i„ .,e pepclde .c.i.^,,, de.eln, ' 

whetKe. the U,.„d U , peptide antagcni., . ' 

Preferably, the second messenger assay 
comprises measurement of calcinn, ■ 
„t„. ^ , or calcium ions or inositol 

phosphates such as IP3. 

Preferably, che cell used in said method is a 
mammalian cell non neuronal in oriain k 

xn origin, such as CHO-Jci 

HEK293, BHK21, COS- 7 cells. 

in said method, the ligand is not previously 



3cnown . 



■ . The invention is also related to the Ugand 

isolated and detected by any of the precedine methods. 

■ The present invention concerns also the 

Pha^aceutical con^osition which co^rises an effective 
amcunt of an agonist or an antagonist of the peotid 
according to the invention, effective to reduce" the 
activity Of said peptide and a pharmaceuticaUy acceptable 

" " "'-"^ « an antagonist 

the peptide according to the invention-, aL the 

agonists or antaaoniatc, of .-u , 

th. ^ agonists of the known -natural Ugand- of 

the peptide as above described. 

previously described methods 

may be used for the screening of drugs to identify drugs 

-ich specifically bind to the peptide according to th 

invention. ^ 

The invention is also related to t^e d-uos 
-elated and detected by any of these methods . " 
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The present invention concerns also a 
Pharmaceutical composition comprising sa.. .rugs and a 
pharmaceutically acceptable carrier. 

5 detect- -^--^ a .ethod of 

5 detect.ng expression of a peptide according to the 
.nvention ,y detecting the presence of coding for a 

peptide, Which comprises obtaining total or total 

.ro. the ceil and contacting the ... or ^ 30 obtained 
wxth the nucle.c acid probe according to the invention 
10 under hybridising conditions anH h . ^vention 

detecting the presence of 

mRNA hybridised zo the nroKc^ 

the probe, thereby detecting the 
expression of the peptide by the cell. 

said hybridisation conditions are stringent 

conditions. 

" , ^ ™' ^""""= '"-""on concerns also the use 

Che Pharmaceutical ccnposltion accordant to the 
invention for the treat^nt and/or prevention o, 
infla™:,atory diseases, including rheu^toid arthritis 
glomerulonephritis, asthma, idiopathic pulmonary f.hrosii 
0 ^nd psoriasis, viral infections including „u^, 
I^denciency Viruses i and 2 (Hiv-i 

including leu.ae„ia. atherosclerosis a„d,or .uto-l^une 

disorders. 

The present invention concerns also a method 
f=r diagnosing a predisposition or a resistance to a 
disorder associated with the activity o£ the peptide 
according to the Invention and/or associated' with 
inrectlous agents such as HIV viruses In a subject. Sa-d 
method comprises : 

a) Obtaining nucleic acid molecules encoding the oeptlde 
according to the invention from the cells "of" the 

siibject; 
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b) possibly performing a restriction digest of said 
nucleic acid molecules with a panel of restriction 

enzymes ; 

c) possibly electrophoretically separating the resulting 
nucleic acid fragments on a sized gel; 

d) contacting the resulting gel or the' obtained nucleic 
acid molecule with a nucleic acid probe labelled with a 
detectable marker and capable of specifically 
hybridising to said nucleic acid molecule (said 

hybridisation beina mado ir. • 

emg made m stringent hybridisation 

conditions) ; 

e. dececting labeUed band, or the in si.u nucleic acid 
molecules „hich have hybridised to the said nucleic 
acid molecule labelled with a detectable ™arlter to 
create a uni^e band pattern or an in situ marking 
specific to the subject;- 

f) preparing other nucleic acid molecules encoding the 
peptide according to the invention obtained from the 
cells Of other patients for diagnosis by steo a-e; and 

g) comparing the , unique band pattern specific to the 
nucleic acid molecule of subjects suffering from the 
disorder from step e and the nucleic acid molecule 
Obtained for diagnosis from step f to determine whether 
the patcems are the same or different and to diagnose 
thereby a predisposition or a resistance co the 
disorder if the patterns are the same or different. 

The present invention is also related to a 
mechod for diagnosing a predisposition or a resistance to a 
disorder associated with the activity of a specific allele 
Of the peptide according to the invention or the presence 
Of said peptide at the surface of cells and/or associated 
wxth infec-.ious agents such as HIV viruses orese- ^„ a 
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subject. Said method comprises : 

al cb..i„i„5 . sampl. Of . body tluM. p.efer^ly a blood 
-mple comprising antigen presenting cells, £r,„ , 

subjecc; 

S b, adding to said sa^l, a ligand end/or an anti-Uga„d 
according to the invention; 
c, detecting the cross-reection between said ligand and/or 
said enti-ligand and the specific peptide according to 

the invention/ and 
10 d) determining whether the peptide corresponds to a 
receptor or an inactive receptor according to the 
invention and diagnosing thereby a predisposition or a 
resistance to the disorder according to the type of the 
peptide present in the body fluid of the subject. 
" invention concerns also a 

diagnostic and/or dosage device,' preferably a k^'t 
comprising the peptides, the nucleic acid molecules, the 
nucleic acid probes, the ligands and/or the anti-licands 
according to the invention, their portions (such" as 

20 primers, probes, ep^ tones ^ 

P-copes, ...) or a mixture thereof, 

being possibly labelled with a detectable marker. 

Said diagnostic and/or dosage device 
comprises also the reactants for the detection and/or the 
dosage of antigens, antibodies or nucleic acid se^ences 
through a method selected from the group consisting of in 
situ hybridisation, hybridisation or recognition by marked 
specific antibodies, specially ELISA * (Enzyme Linked 

Iramunosorbenc Assay) or Rrz s /p-^,,^ , 

y> or K.A (Radio Immunoassay), methods 

on zi.ter, on a solid support, in solution, in "sandwich" 
30 on cei, by Dot blot hybridisation, by Northerr. blot 
hybridisation, by Southern blot hybridisation, by isotooic 
or ncn-isoeopic labelling (such as immunofluorescenc/or 
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biotinylation). by a technique of cold probes, by genetic 
amplification, particularly pcr, lcr, nasba or CPR by a 
double inununodif fusion, by a counter- in^n^oelectrophoresis 
by haemagglutination and/or a mixture thereof. 
5 A last aspect of the present invention 

concerns a method of preparing peptides according to the 
invention, which comprises : 

a) constructing a vector adapted for expression in a cell 
which comprises the regulatory elements necessary for 
10 the expression of nucleic ■ acid molecules in the cell 

operatively linked to nucleic acid molecule encoding 
said peptide so as to permit expression thereof, 
Wherein the cell is preferably selected from the group 
consisting of bacterial cells, yeast cells, insect 
15 cells and mammalian cells; 

inserting the vector of step a in a suitable host cell- 
incubating the cell of step b under conditions allowing 

the expression of the r^^r>i-^^^ 

cne peptide according to the 



b) 
c) 



invention; 

20 d) 



recovering the peptide so obtained; and 
e) purifying the peptide so recovered, thereby preparing 
an isolated peptide according to the invention. 

The deposits of micro-organisms AchCCRS- 
SAB1A7 and CHO-Kl-pEFIN hCCR5-l/l6 were made according to 
25 the Budapest Treaty in the Belgium Coordinated Collection 
or Mxcro-organisms (acCM) , Laboratorium voor Moleculaire 
Biologie (LKBP, , Universiteit Gent, K. L. Ledeganc.straat 
35, 3-9000 GENT, BELGIUM. 

^° S h ort ciaBrriT>bi»n ^^^ ^^ ^^^ 

The figure 1 represents the primary structure of the 
peptides according to the invention. 
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The figure- 2 represents the a.ino acids se^ence of the 
active human CCRS chemokine receptor 
according to the invention aligned with that 
of the human CCRl. cCR2b, CCR3 and CCR4 
receptors. An,ino acids identical with the 
active CCRS sequence are boxed 
The figure 3 shows the chromosomal organisation o- .he 

human CCR2 and CCRS chemoicine receptor aenea 
The figure 4 shows the functional expression of the' human 

active CCRS receptor in a CHO-Kl cell line 
The figure 5 represents the distribution of mRNA encoding 
tne CCRS receptor in a panel of human cell 
lines of haematopoietic origin. 

The figure 6 represents the structure -h^ 

^^■^^re Oi. ,_he mutant form 

of human CCRS receptor. 
The figure 7 represents the quantification of env 

proteins-mediated fusion by luciferase 

assays . 

The figure 8 represents genotyping of individuals by PCR 

^""^ segregation of the CCR5 alleles in CEPH 
families . 

The figure 9 represents the TACS analysis of sera anti- 
CCR5 on a CCR5-CHO cell line according to the 
invention. 

» The figure 10 represencs the inhibition o£ HIV i„£e==ivity 

With anti-CCRS antibodies. 

Pg^ai l fii rie.,rrlT.tTOT, of -n-rntiii n 
30 Matfr-i^t^ 

Recombinant human chemokines. includinc MCP- 
1, MlP-ia, MlP-ifi, RANTES, IL-8 and GROa were ob'.ained 
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-Brussels, .el,i„„, . c.e™.,„.3 o..a,„. „ , ^ 

were .ep=..ea ... ^uppUe. as , ,J 

<oa.„„ s"^Phate-p»l,..^U„i.e Z 

dissolved as a lOO ug/ml solu^^r^r, • 

buff.n^H 1. , solution m a sterile phosphate- 

buffered saline PBS) and this , • 

-20» c m solution was stored at 

C m aliguots. ChemOcines were diluted to the workin. 
concentration i..ediatel. before use. .n .^11 line: us 

m the present study we-e /^K». ■ ^ ^ 

, y we.e obtained from the ATcr 

(Rockville, MD, USA). . - 

The mouse MOP020 clone was obtained by low • 
stringency Dolymerase chair, 

Cham reaction, as described 
previously [24 341 . «scrinecl 

/ I 4, 34], using genomic DNA as temolate. A human 

— agene, . .olla, CA) constru tTd 
n t.e lambda OASH vector was screened at low stringency 

: - — oLe . 

b ot^. rr " ^""^^^^ 

nd : rel T"""" " ed 

-ch t^ds a t :: t"- "^^^"^^^^ — - - 
-^c-^escent r ^ — 

prime. s and an automated DNA seau-ncer Unr,n ^ 
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The entire coding region was amplified by pcr 
as a .05. bp fragment, using primers including respect Ly 
S. tHe and ...x recognition se^ences, and Coned 211 

restriction in the corresponding sites of the eulcaryotic 
expression vector pcDNA3 (Invitrogen, San Diego, CA) The 
resulting construct was verified by sequencing, " and 
transfected in CHO-Kl cells as described C3S^ . Xwo days 
after transf ection, selection for stably transfected cell 
lines was initiated by the 

^ aadition or 400 ^g/ml g418 

(Gxbco), and resistant clones were isolated at day ^o CHO 
KI cells were cultured using Ha.-s .^2 .edxum, as 
previously described [35, n] . The expression of the acive 
15 CCR5 receptor in the various cell clones was evaluated by 
measuring the specific transcript- level by Northern 
blotting, on total RNA prepared fron, che cells (see below) . 

''""'^ transfected CHO-Kl cells exoressinc 

Che active CCR5 receptor were ar-nwr, . . " 

t^uor were grown to confluence and 

detached fro. culture dishes by incubation in phosphate- 
buffered saline (PBS) supplemented wich l ^ hdta. Cells 
were collected by low speed centrifugation and counted in a 

2S Neubaeur cell. Binding " assays were performed m 
polyethylene minisorp tubes (Nunc) in a final volume of 200 
.1 PBS containing 0.2 % bovine serum albumin (BSA) and 10^ 
celxs, in presence of [-1] -Mip.,e.. Non specific bind^Ta 
was determined by addition of lo nM unlabeled MlP-ia Thi 

30 concencra.ion of labelled ligand was 0.4 (around loo 000 
cpm per tube). The incubation was carried out for 2 hours 
at 4 oc, and was stopped by the rapid addition of 4 mi ice- 
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cold .u»e., a„d i™e.i.c. =.x,ecU=„ „U. 

soared i„ o.s % pcly^chyleneini^in. ,sig.a, , pu.e.. 
washed thr,e ti™e= with 4 .1 ^^^^^^ 

a gamma councer. 



Th, C«0-K1 cell U„.3 stably „a^f,<,,aa „Uh 
the pco»3/CCH= .obstruct =. „ad typ. ^-O-Kl cells (used 
10 as controls, „are plated onto the ™^.a„e 

oell capsules (Molecular Devices,, at a density of 2 s 10' 
«lls/„ell in „a„.s p., ^aiu»,. The ne« day, the capsule, 
were transferred i„ a ^crophysio^ter (Cytosensor, 
. Molecular Oevices, , and the cells were allowed to 
15 ..quilibrate for appro.i™tely two hours by perfusion of i 

mM Phosphace -buffered (pH 7 4) ppmt 

^ RPMI-1640 medium containing 

. 0.2 % BSA. Cells wer^ i-v,^r. - , - 

, ^'^^^ ^^P°^«<^ to various chemokines 

diluted in the same medium, for a 2 m,'n ^ 
^ . ^ ^ "'^^1 duration. 

Acidification rates were measured a^ ^r, 
2Q measured at one minute intervals. 

Total RNA was isolated from transfected CHO- 
Kl cell lines, from a panel of human cell lines of 
haematopoietic ori.in and from a panel of dog tissues, 

were denatured in presence of glyoxal r2fil f 

SJ-yoxai [26] , fractionated on 
% agarose gel in . i„ ^ ^^.^^ 

transferred to nylon „e*ranes ,P.u Biodyne A, =i,, cove 
as described . .fter ba.ing, the blots we-e 

30 prehybridised fcr 4h at 4 2<> c i,, 

^ , ^ solution consisting of 

% formamide, 5x Denhardt solution (ix Denhardt : 0 02 % 
fxco.l, 0.Q2 % pclyvinylpyrolidone, 0.02 % BSA), Sx SSPE 
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(IX SSPE:- 0.18 M NaCl, 10 .M Na phosphate, l hdTA pH 

8.3), 0.3 % sodium Dodecyl Sulphate (SDS) , 250 ,g per ml 
denacured DMA from herring testes. DMA probes were (a"P) 
labelled by random priming Cl4] . Hybridisations were 

carried out for 12h at 42° c in 

<- m the same solution 

containing lo % (wt/vol) dextran sulphate and the heat 
denatured probe. Filters were washed up to o.lx SSC (ix 
SSC: 150 m NaCl, 15 mM Na Citrate pH 7.0), 0.1 % sds at 
SOo c and autoradiographed at - 70» c using Amersham S-max 

■f T 1 me? 



10 films 



2. RBsrn.Tf! nf ju DT.«;rrr.q ,?7^Ar 

The sequence homology characterising genes 
15 encoding G protein-coupled receptors has allowed the 
cloning by low stringency polymerase chain reaction (PCR) 
of new members of this gene' family [24, 34]. One of the 
clones amplified from mouse genomic DNA, named MOP020 
presented strong similarities with characterised chemolcine 
20 receptors, sharing 80 % identity with the MCP-l receptor 
(CCR2) [8], 65 % identity with the MIP- la/RANTES receotor 
(CCRi) [31], and 51 % identity with IL-B receptors [20 
30]. The . clone, was used as a probe to screen a human 
genomic library. A total of 16 lambda phage clones were 
25 isolated. It was inferred from the restriction pattern of 
each clone and from partial sequence data that all clones 
were belonging to a single contig in which two different 
coding sequences were included. One of the coding sequences 
was identical to the reported cDNA encoding the CCR2 
30 receptor [8, 44]. A 4. 400 pb zbal fragment of a 
representative clone containing the second region of 
hybridisation was subcloned in pBluescript SK.. Sequencing 



wo 97/32019 

PCT/BE97/00023 



23 



revealed a novel gene, tentatively na^d CCR5, sharing ,4 * 
.dantlty With Che p.obe, suggesting that «PO.O is 

the „ouse ortholog of CCRS, MOPO.o does not correspond to 
=f the three ,ouse che„o.ine receptor genes cloned 
5 recently , de^nstrating the existence o£ a fourth 

murine chetnokine receptor. 

The sequence of CCRS revealed a single open 
reading fr.^ of 3=a codons encoding a protein of 
Da. The aeguence surrounding the proposed initiation codon 
xs „ agreement „ith the consensus as described .y Ko.a. 
122, . s.nce the nucleotide i„ .3 . ^^.^^ 

hyuropachy profile of the deduced a^no acid seguence is 
consistent with the existence nf -7 - 

^"^^ °f 7 transmembrane segments 
Alignment of the ccre? am--^-^ 

''''' am.no acid sequence with that of 
other functionally characterised. human CC-chemokine 
receptors is represented . m fi,.„ xhe highest 

s..Uarity is found with the OCR. .receptor rsj that shares 
75. a . Identical residues. There is also 56.3 % identity 
with Che CCRl receptor f^il . o . -aentity 

^ ^^-^ ^ ^ith the CCR3 [loj and 

- „ith the ,3„. CCHS represents therefore i el 

.e^er Of the CC-che^.ine receptor group ,30,. .i.e the 
Placed cci and l.-a receptors r.O, 31. is, the coding 

reg.o„ or CCHS appears as intronless. Pro. our partia 
c^enerng data, the CCH. gene is also devoid of intron in 
» the ..rst two thirds of its coding seguence. 

rec-ptor • T^^"" 'He c.e^.ine 

"c-ptor .a^ly are higher in the transme^rane-s^anning 
a=»ains, and in intracellular loops, .s an e^ca^^e, the 

idencity score between ^ " 

,0 ' ^""^ ^^^^ 52% when 

30 considerina the »-r.= «^ 

-ng the transmembrane seg»,ents only. i,o„er 

anc rn the extracellular loops. The K-.erminal 
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■^in Of the IL-S aad recepcors has been shown to be 

essential for interaction with the ligand ,1,, u, ^he 
variability of this region a^n, cc-cKe^.ine receptors 
presumably contributes to the specificity towards the 
5 various ligands of the family. 

A single potential site for N-linked 
glycosylation was identified in the third extracellular 
loop Of CCR5 (figure 1). No glycosylation site was found in 
the N-terminal domain of the receptor, where most G 
10 protein-coupled receptors are glycosylated. The other 
ohemokine receptors CCRl and CCR2 present such an N-linked 
glycosylation site in their N-ter^inal domain [31, a] By 
contrast, the CCR3 receptor Uo] does not display 
glycosylation sites neither in the N-tern,inus, nor in 
15 extracellular loops. The active CCR5 receptor has four 
cysteines in its extracellular segments, and all four are 
conserved in the other CC- ' and CXC-chemokine receptors 
(figure 2) . The cysteines located in the first and second 

extracellular Ioods are nrp«!P>n^ ^ ^ 

- present m most G protein-coupled 

20 receptors, and a^e believed to for. a disulphide br.doe 
stabilising the receptor structure [41]. The two other 
cysteines, in the M-temanal segment, and in the third 
extracellular loop could similarly -form a stabilising 
brxdge specific to the chemokine receptor family. The 

25 intracellular domains ot CCR5 do not include potential 
sites for phosphorylation by protein kinase c (pkc) or 
protein kinase A. PKC sites, involved in heterologous 
desensitisation are frequent i.^ che -V^d ---.tr.r.n - 

loop and C-cerminus of G proteihiroiTmT 

ij-uuexn coupzea receptors. CCRl is 
30 aisc devoid of PKC sitP*? Jr, ^ \ 

sites. In contrast, all CC-chemokine 

receptors, are rich in serine and threonine residues ^n the 
Cter^inal domain. These residues represent potential 
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Phosphorylation Sice, ... u.ny of o pro.eln-coupled 
recepco. .i„,se.. „e p.obaMy involved 1„ .o™olo,ous 

dese„Siti.«lon „l, . p,ve of .hese S/T residues 
perfectly aligned in all five receptors (figure 2, . 

Phi^fffml PfnHn^ of rh. r^i^c . ^j.. 

As stated above, the 16 clones Isolated with 
the probe corresponded to a single conti. containing 

he CCHS and cc. genes, xhe organisation of this contig 
was investigated in order to characterise the p.ysica 
linkage of the two receptor genes in the hn^n genome. . 

combination of restrir'^ ^ or, ^ 

restriction mapping, Southern blotting 

fragment sxibcloning and oartial 

y na partial sequencing allowed to 
determine the resDerM'ira j 

respective borders and overlaps of all 

15 clones. Out of the is clones c, ^ 

Clones, 9 - turned out tc be 

Characterised by a specific restriction ^p, and their 
organisation is depicted in fig^e 3. Pour of these clones 
'"1. IS. 21, 22, ^^^^ ^^^^^ 

c ones ,» 13, IS, l„ contained the che^n gene alone 
and one clone contains part of both coding seouencs 

The CC.2 and CC«5 genes are organised in tande., CCHS being 
located downstream of CCR2 The rfH=h = 

and CCPc; o distance separating CCR2 

and CCR5 open reading frames is 17 5 kb Th. v, 
, ^ -^'-^ chromosomal 

lo=al.satron of the tande™ is presently unsown, other 
che»o.i„e receptors have however been located in the hu.«n 
.ano„e, the CCl gene was localised by fluorescence in situ 
hybridisation to the p2l region of hu^n chro^oso™ 3 US, 
The two x..a receptor genes, and their ps.udogene have bee^ 
Shown CO be clustered on the hu^n 2o34-g3= region ,1, . 
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Stable CHO-Kl cell iSno.= 
^ ^. ^^^^s expressing the 

..ve CCS .ecep.c. „er. esc,.Us..a „e.. sc.ee„.a =„ 
the basi. o£ the level o£ CCS transcripts as determined by 
Northern blotting. Three rlonoo 
5 , , ""^""^^ selected and tested 

s ror biological responses in a ^ 

ises in a microphysiometer , usina 

various CC- and CXC-chemokines as potential ,o • 

Of pocential agonists. Wild 
type CHO-Kl cells were used as control no 

control to ensure that the 

Observed respon re specific £cr the transfected 

receptor, and did net result £r=™ the activation of 
endogenous receptors. The »,icrophysicn«ter allows the real 

time detection of receptor activa^'^,, u 

f^or activation, by measuring the 

.edifications of cell metabolis. resulting f.o. the 
stimulation of intracellular cascades [33]. Several studies 
have already demonstrated the potential of .icrophysiometry 
xn the field of chemokine receptors. Modifications of 
metabolic activity in hun^n monocytes, in response CC- 
chemokines, were monitored using this system [43] 
Similarly, changes in the acidification rate of THP-i cells 

(a human monocytic cell linel in r-«>^^ 

iinej m response to MCP-l and MCP- 

20 3 have been measured [35]. The estimation of the =>c for 
both proteins, using this procedure, was in agreement'^with 
the values obtained by monitoring the intracellular calcium 
m other studies [e, is] . 

Ligands belonging to the CC- and CXC 
25 chemokine classes were tested on the CCR5 transfected CHO- 
KX cells. Whereas MlP-ia, MIP-iS and RANTES were found to 
be potent activators of the new receptor (figure ,he 
CC-chemokines MCP-l, mcp-2 and MCP-3, and th= cxc 
chemokines GROa and IL-8 had no effect on the metabolic 
30 activity, even at the highest concentrations tested (3o 
nM). The biological activity of one of the che..kines 
inducing no response on CCR5 (IL-8) could be demonstrated 
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CHO-Kl cell line transfected with the il-sa 

xnterleukin receptor (Mollereau et al . , ,SS2) • , 

produced a 160 % increase Sr, . u , 

increase m metabolic activity as 

determined usina thp m,,-^^ v, 

ng the microphysiometer . The biological 

5 ^^^^^ity of the MCP-2 and MCP-3 prenaration. 

preparations as provided by 

J. van Da^ne have been widely documented 12, 40] . mip-i. 

MIP-IE and RANTES were tested on the wild r 

cne wild type CHO-Kl 
C.1-S, at . 30 nM-c„„ce.t„tion, and „o„. o£ the„ induced a 
™«aboUc response . On the CCRS cranstected CHO-Kl cell 
10 line, all three active upends ,„IP-ia, MlP-is and R«^,, 
caused , rapid increase in aciditicaticn rate, reaching e 
.ax.„u„ h, the second cr third minute after perfusion of 
.he ligand. The acidification rate returned to basal level 
wxthin 10 Minutes. The ti«,i„c, of the cellular resconse is" 
15 similar to that observed for "r>hor«^i>- 

rvea tor chemokmes on their natural 

receptors in hu^an monocytes (43,. When agonists were 
applied repeatedly to the sane cells, the response was 
strongly reduced as centered to the first stimulation 
suggesting the desensitisation of the receptor. .u 
20 a,easure«e„ts were therefore obtained on ^he first 
Stimulation of each capsule. 

The concentration-effect relation was 

range (figure 3B and C) . The ran. order of potency was MZP- 
la > MXP-XS = RAKTHS. At 30 nM concentrations, the effect 

of MI?- la appeared to saturate (at * of k , 

* of baseline level) 
whi.e MlP-ifi and RANTES were still th. 

„. . e stixi m the ascending phase. 

Higner concentrations of chemo.ines could however not be 
used. The HCSO was estimated around- 3 nM for MIP-lcc. The 
30 concentrations necessary for obtaining a biologica 
response as determined by using the .icrophysiometer are in 



wo 97/32019 



PCT/BE97/00023 



28 



the same range as chose measured by incraceliular calciun, 
mobilisation for the CCRl (31] , the CCR2A and B [8] , and 
the CCR5 [10] receptors. The ligand specificity of CCRS is 
similar to that reported for CCR3 [lo] , CCR3 was described 
5 as the first cloned receptor , responding to MIP-iS. Howeve- 
MIP-IS at 10 HM elicits a significant effect on the CCRs! 
while the same concentration is without effect on the CCR3 
transfected cells (lO] . These data suggest that CCRS could 
be a physiological receptor for MlP-ig. 
^° Binding experiments using -human MlP-la 

as ligand did not allow to demonstrate specific binding to 
CCRS3 expressing CHO-Kl cells, using as much as 0 . 4 nM 
radioligand and 1 million transfected cells per tube. 
Failure to obtain binding data could be attributed to a 
15 relatively low affinity of the receptor for MlP-ia. 

Northern hlnl-finrr :^j^f,^y^^^ 

Northern blotting performed on a panel of dog 
tissues did noz allow to detect transcripts for CCRS. Given 
20 the role of the chemokine receptor family in mediating 
chemoattraction and activation of various classes of cells 
involved in inflammatory and immune responses, the probe 
was also used to detect specific transcripts in a panel of 
human cell lines of haematopoietic origin (figure 5) . The 

5 panel included lymphoblastic (Raji) and T lymphoblastic 
(Jurkat) cell lines, prorayeloblastic (KG-IA) and 
promyelocytic {HL-60) cell lines, a monocytic (THP-i) cell 
line, an erythroleukemia (HEL 92.1.7) cell line, a 
megakaryoblastic (MEG-01) cell line., and a , myeloaenous 

0 leu.kaemia (K.562) cell line. Human peripheral blood 
mononuclear cells (PBMC) , including mature monocytes and 
lyrrchocytes. were also tested. CCRS transcripts (4.4 kb) 
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could be detected only in the KG-lA promyeloblastic cell 
line, but were not found in the promyelocytic cell line HL 
60, in PBMC, or in any of the other cell lines tested 
These results suggest that the active CCR5 receptor could 
5 be expressed in precursors of the granulocytic lineage CC 
chemolcines have been reported to stimulate manure 
granulocytes [27, 38, . 23, 2]. However, recent data have 
also den^onstrated a role of cc- and CXC-chemoJcines in the 
regulation of .ouse and human myeloid progenitor cell 
10 proliferation [6, 7] . 

CCR5 was shown to respond to MlP-la, MlP-is 
and RANTES, the three chemokines identified as the major 
HIV-suppressive factors produced by CDa* T cells [9] and 
released in higher amounts by CD4- T lymphocytes from 
15 uninfected but multiply exposed individuals [51] CCR5 
represents a major co-receptor for macrophage-tropic (M- 
tropic) HIV-1 primary isolates and strains [45, 50] m- 
trop.c strains predominate during the asymptomatic phase of 
the disease in infected individuals, and are considered as 
20 resDonsible for htv-i ♦-v-^«- 

ror HIV-i transmission, strains adapted for 

growth in transformed T-cell lines (t ^^r^T,^,- . 

ixnes (T-tropic strains) use 

as a co-receptor LESTR (cr fusin) [50], an orphan receptor 

also belonging to the chemokine receptor family, but not 

yet Characterised functionally [21, 52, 53]. Dual-tronic 

25 viruses, which may represent transitional forms of 'the 

vir-us in late stages of infection [54] are shown to use 

both OCRS and LESTR as co-receptors, as well as the CC- 

cnemokme receptors CCR2b and CCR^ [471 tho r.^ ^ 

v-ux^ 147 J . The Droad soectrum 

Of co-receptor usage of dual-tropic, viruses suggests that 

30 witnin infected individuals, the virus may evolve at least 

in pare from selection by a varietv of 

/ a variety of co-recectors 
expressed cn different cell types. 
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It is known that some individuals remain 
uninfected despite repeated exposure to HIV-1 [55, 55, 51] 
.5 A proportion of these exposed-uninf ected individuals 
results froni the relatively low risk of contamination after 
a single contact with the virus, but it has been postulated 
that truly resistant individuals do exist, in fact. CD4- 
lymphocytes isolated from exposed-uninf ected individuals 
10 are highly resistant to infection by primary M-tropic, but 
not T-tropic HIV-1 strains. Also, peripheral blood 
mononuclear cells (PBMC) from different donors are not 
infected equally with various HIV-l strains [57-59] . Given 
the key role played by CCR5 'in the fusion event that 
15 mediates infection by M-tropic viruses, it is postulated 
that variants of CCR5 could be responsible for the relative 
or absolute resistance to HIV-l infection exhibited by some 
individuals, and possibly for the 'variability of disease 
progression in infected patients [66]. The Inventors 
20 selected three HIV-1 infected patients known to be slow 
progressors, and four seronegative individuals as controls; 
the full coding region of their CCR5 gene was amplified by 
PGR and sequenced. Unexpectedly, one of the slow 
progressors, but also two of the uninfected concrols, 
25. exhibited heterozygosity at the CCR5 locus for a biallelic 
polymorphism. The frequent allele corresponded to the 
published CCR5 sequence, while the minor one displayed a 32 
bp deletion within the coding sequence, in a region 
corresponding to the second extracellular loop of .the 
30 receptor (Fig. 6). The figure 6 is the structure cf the 
mutant form of human CC-chemokine receptor 5. a. The amino 
acid sequence of the non- functional ^ccrS protein is 
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represented. The transmembrane organisation is given by 
analogy with the predicted transmembrane structure o. che 
Wild-type CCH5. Amino acids- represented in black corresoond 
CO unnatural residues resulting from the frame shift caused 
5 by the deletion. The mutant protein lacks the last three 
transmembrane segments of CCR5, as well as the regions 
xnvolved in G protein-coupling, t. Nucleotide sequence of 
■the CCR5 gene surrounding the deleted region, and 
translation into the normal receptor (top) or the truncated 
10 mutant ( ccrS, bottom,. The lo-bp direct reoeat is 
represented in italics. The full size coding region of the 
CCR5 gene was amplified by PCR, using 5'. 
TCGAGGATCCAAGATGGATTATCAAGT 



-3' and 



CTGATCTAGAGCCATGTGCACAACTCT-3' as forward and >-everse 
15 primers respectively. The PCR products were sequenced on 
both strands using the same oligonucleotides as primers, as 
. well as internal prxmers, and f luorbchrome-labelled 
dideoxynucleotides as terminators. The sequencing products 
were run on an Applied Biosystem seq-aencer, and ambiguous 
20 pos.cxons were searched along the coding sequence. When the 
presence of a deletion was suspected from direct 
sequencing, the PCR products were cloned after rest-^tion 
With B^i and r^ax endonucleases into pcDNA3 . Several 
clones were sequenced to confirm the deletion. The deletion 
25 was identical in three , unrelated individuals investigated 
by sequencing. 

Cloning of the PGR product and sequencing of 

several clones confirmed the deletion. The deletion caused 

a frame shift, which is expected to result in premature 

t.anslation. The protein encoded by this 
mutant allele fAnr-rc:\ 

[IccTS) therefore lacks the last three 

transmerrJ^rane segments of the receptor, a lo-bp direct 
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repeat flanging the deleted region (rig. ^.^.^ ^.^^^ 

expected to have pro»,ted the «c:o^l„atio„ event 
leading to the deletion. «un,erous mutagenesis studies 
performed on various classes of c protein-coupled 
5 receptors, including chemokine receptors, ..kesit clear 
that such a truncated protein is certainly not functional 
m terms of chemoicine-induced signal transduction, it lacks 
the third intracellular loop and C-term.nal cytoplasmic 
domains, the two regions involved pri^rilj, i„ o protein 
10 coupling xn order to test whether the truncated 

protein was able to function as a HIV-1 co-receptor, the 

Inventors tested its ability to .!,mr.r„-.- 

o-xicy to support membrane fusion by 

both primary M-tropic and dual -h-^«rs^^ 

ft. ana auai- tropic virus ENV proteins 

The recombinant protein was expressed in quail qt6 cells 
15 together with human CD4 . The QT. cells were then mixed with 
HeLa cells expressing the indicated viral .ENV protein and 
the extent of cell-cell fusion measured using a sensitive 
and quantitative gene-reporter assay, m contrast to wild- 
type CCR5, the truncated receptor did not allow fusion with 
20 cells expressing the ENV protein from either M-trooic or 
dual-tropic Viruses (Figure 7,. The figure 7 represents the 
cruantification of protein-mediated fusion by luciferase 
assay. To quantify cell-cell fusion events, u'apanese quail 
QT6 fibrosarcoma cells were transfected or cotransf ected as 
25 indicated with the pcDNA3 vector (Invitrogen) containing 
the coding sequence for wild-type CCR5, the. truncated ccrs 
mutant, the CCR2b or the Duffy chemokine receptors, or with 
the PCDNA3 vector alone. The target cells were also 
transfected with human CD4 expressed from the CMV' promoter 
30 and the luciferase gene under the control of the -l 
promoter. HeLa effector cells were infected („oi = lo, with 
vaccinia vectors expressing T7-polymerase fvTFi.: 



and 
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either the JR-FL (vCB28) or 89.6 (vBD3) envelope orot^ins 
The luciferase activity resulting from cell fusion is 
expressed as the percentage of the activity (in relative 
l.ght units) obtained for wild-type CCR5 . All transf ections 
5 were performed with an identical quantity of plasmid DNA 
using PCDNA3 as carrier when necessary. To initiate fusion 
target and effector cells were mixed in 24 well plates at 
3 7 'C in the presence of ara-C and rifampicin, and allowed 
to fuse for 8 hours. Cells were lysed in 150 ,1 of reporter 
10 lysis buffer (Promega) and assayed for luciferase activity 
according to the manufacturer - s instructions (Promega). 

Coexpression of . Accr5 with wild-type CCR5 
consistently reduced the efficiency of fusion for both JR- 
FL and 89.5 envelopes, as compared with CCR5 alone, whether 
15. this in vitro inhibitory effect (not. shared by the 
chemokine receptor Duffy, used as control) also occurs ir 
vivo is presently not )cnown. Coexpression with the CCR2b 
receptor [31], which is the CC-chemokine receptor most 
Closely related to CCR5 but does not promote fusion by M- 

20 tropic HIV-i strains r4al Hi^ 

scrams 148J , did not rescue the mutation by 

formation of a hybrid molecule (Fig. 7). 

The figure 8 represents genotyping of 
individuals by PCR and segregation of the CCR5 alleles in 
CEPK families, a, Autoradiography illustrating the pattern 
25 resulting from PCR amplification and EcoRI cleavage for 
individuals homozygous for the wild-ty^e CCR5 allele 
(CCRS/CCR5), the null AccrS allele (AccrS/AccrS) , and fo^ 
heterozygotes (CCR5/A=cr5) . A 735 bp PCR product is cleaved 
into a common band of 332 bp for both alleles, and into 403 
30 and 371 bp bands for the wild-type and mutant alleles 
respectively, t. Segregation of the CCR5 alleles in twl 
informative families of the CEPK. Half-black and white 
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syr^ols represent hecerozygoces and wild-type homozygotes 
respectively. For a few individuals in the pedigrees, DNA 
was not available (ND: not determined) . pcRs were performed 
on genomic DNA samples, using 5' -CCTGGCTGTCGTCCATGCTG-3 ' 
5 and 5'-CTGATCTAGAGCCATGTGCACAACTCT-3' as forward and 
reverse primers respectively. Reaction mixtures consisted 
in 30 Ml of 10 m Tris-HCl buffer pH 8.0, containing 50 mM 
Kcl, 0.75 mM MgCl,, 0.2 mM dCTP, dGTP and dTTP, 0.1 mM 
dATP, 0.5 Mi [a-"P]-dATP. 0.01% gelat.ne, 5% DMSO, 200 ng 
10 target DNA, 60 ng of each of the primers and 1.5 U Taq 
polymerase. PGR conditions were: 93 for 2 min 30; 93 "g 
for 1 min, 60 °G for 1 min, 72 »C for 1 min, 30 cycles; 
72 =C for 6 min. After the PGR reaction, the samples werl 
incubated for 60 min at 37 °c with 10 U EcoRI, and 2 m1 of 
IS the denatured reaction mixture was . applied onto a 
denaturing 5% polyacrylamide gel containing 35% formamide 
and 5.6 M urea. Bands were detected by autoradiography. 

Based on the 14 chromosomes tested in the 
first experiment, the deleted AccrS allele appeared rather 
20 frequent in the Caucasian population. The accurate 
frequency was further estimated by testing (Fig. Sa) a 
large cohort of Caucasian individuals, including unrelated 
members of the CEPH (Centre d' Etude des Polymorphismes 
Humains) families, part of the IRIBHN staff, and a bank of 
25 anonymous DNA samples from healthy individuals collected by 
the Genetics Department of the Srasme Hospital in Brussels. 
From a total of more than 700 healthy individuals, the 
allele frequencies were found to be 0.908 for the wild- type 
allele, and 0.092 for the mutant allele (Table I). The 
30 genotype frequencies observed in the population were not 
significantly different from the expected Hardy- Weinberg 
distribution (CCR5/CCR5: 0.327 vs 0.324; CCRS/AccrS : 0.162 
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vs 0.167; AccrSMccrS: O.oil vs 0.008, p . o 999, 
suggesting that the null allele has no drastic effect on 
fitness. using two informative CEPH families, it was 
confirmed that the wild-type CCRS gene and its ^ccr5 
5 variant were allelic, and segregated in a normal mendelian 
fashion (Fig. sb) . Interestingly, a cohort of 124 DNA 
samples originating from Central Africa (collected from 
Zaire, Bur^cina Fasso, Cameroon, Senegal ■ and Benin) and 
Japan did not reveal a single AccrS mutant allele 
10. suggesting that this allele is either absent or very rare 
m Asian, African black populations (Table I). 

The consequences of the existence of a null 
allele of CCRS in the normal Caucasian population were then 
considered in terms of susceptibility to infection by HIV- 
15 1. If, as it is predicted, CCR5 plays a major (not 
redundant) role in the entry of most primary virus strains 
into cells, then AccrS/AccrS individuals should be 
particularly resistant to HIV-l challenge, both in vitro 
and in vivo. The frequency of the AccrSMccrS genotype 
20 Should therefore be significantly lower in HIV-l infected 
pat.ents, and increased in exposed- uninfected individuals 
Also, xf hecerozygotes have a statistical advantage due to 
the lower number of functional receptors on their white 
blood cells, or to the possible dominant -negative 
properties of the mutant allele, the frequency of 
heterozygotes (and mutant alleles, should be decreased in 
HIV-.nfected populations. These hypotheses were tested by 

genotypmg a large numbe>- o^^,. • • 

umne. o. seropositive Caucasian 

individuals in = 645) belonging to co"c>-t3 o-^o.■n.^,■ ^ 

• = ^ -o..c^Zs, or.:.ginating from 

30 various hospitals from Brussels t^^^^ = ^ „ • 

oiubseis, i.iege and Paris (Table I) . 

Indeed, ic was found that w--h-i- -0^= i 

w.^hm tnis large series, che 
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frequency- of the null Accr5 allele was significantly 
reduced from 0.092 to 0.053 (p < lo'^) . The frequency of 
heterozygotes was also reduced from 0.162 to 0.106 (p < 
0.001) and not a single AccrS/AccrS individual could be 
5 found (p < 0.01). 

Altogether, functional and statistical data 
suggest that CCR5 is indeed the major co-receptor 
responsible for natural infection by M-tropic HIV-i 
strains. Individuals homozygous for the null AccrS allele 
10 (about 1% Of the Caucasian population) have apparently a 
strong resistance to infection. It is unclear at th.s point 
whether resistance to HIV-i is absolute or relative, and 
whether resistance will vary depending on the mode of viral 
contamination. Larger cohorts of seropositive individuals 
15 will have to be tested in order to clarify this point 
Heterozygotes have a milder though significant advantage: 
assuming an equal probability of contact with HIV, it can 
be inferred from Table I that heterozygotes have a 39% 
reduction in their likeliness of becoming seropositive, as 
20 compared to individuals homozygous for the wild-tvoe CCR5 
allele. Both a decrease in functional CCR5 receptor number, 
and a dominant -negative effect of AccrS in vivo, comoarable 
to , what is observed in the in vitro experiments (Fig. 7) 
are possible explanations for this relative protection The 
5 mutant allele, wh.ch can be regarded as a natural knock-out 
m human, is not accompanied by an obvious phenocype in 
homozygous individuals. Nevertheless, the lack of overt 
phenotype, taken together with the relative protection that 
characterises heterozygous subjects, suggests that 
0 pharmacological agents that selectively block the ability 
of KIV-l t= utilise CCR5 as a cofac=or, could be effective 
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in preventing HIV-l infection, and would be predicted not 
be associated with major side effects resulting fron, CCR5 
inactivation. These pharmaceutical agents could be used 
with ether compounds which are able to block other 
5 chemokine receptors used as co-receptors by some HIV- 
pramary isolates in order to infect other cells [47] The 
prevalence of the null allele in the Caucasian population 
raxses the question of whether pandemia of HIV (or related 
Viruses using the same co-receptor) have contributed during 
10 mankind's evolution to stabilise by selection the mutant 
ccrs allele at such a high frequency. 

Producriov of r.nt7hnH,'o^ ,^ rTrf rr— 

-ere produced by genetic 
15 immunisation. Six week old females balb/c mice were used 
DNA coding for the human CCRS receptor was inserted in the 
expression vector pcDNA3 under the control of the CMV 
promoter and 100 ,g DNA was injected in the anterior tibial 
muscle, five days after pre-treatment of this muscle with 
20 cardiotoxine (from venom of Naja Nigricolis) . Injections 
were repeated twice at three week intervals. Pifteen days 
after the last injection, blood was taken from each animal 

and sera were tested fn-r t-v,^ 

escea for the presence of anti-cCR5 

antibodies. 



25 



ser, „,„ tested by fluorescence activated 
=e- sorting using recombinant CHO.ceiU e:<pressing the 
CCRS receptor. Briefly, cells were detached using a PBS- 
EDTA-e™ solution and incubated into PBS-BSA n^diu™ for 30 
"inutes at ro=„ tenperature with 5 ,1 se™ o„ the bas-s of 
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100,000 cells per tube. Cells were then washed and 
incubated for 30 minutes in ice together with anti-mouse 
ancibody labelled with fluorescein. Cells were washed, 
taken up into 200 ^1 of a PBS-BSA solution and fluorescence 
5 was analysed by FACS (FACSCAN, Becton-Dickinson) . io,000 
cells were counted. Wild type CHO or recombinant CHO cells 
expressing the human CCR2b receptor were used as controls. 

When tested by FACS analysis 2 weeks after 
the last injection (figure 9), all the sera from mice 
10 immunised with CCR5 cDNA, clearly recognised the native 
receptor expressed on CHO cells (mean of fluorescence = 
200) , without significant cross reaction with control cells 
expressing CCR2b (mean of fluorescence = 20) . 

Sera were tested on either a CHO cell line 
15 expressing high level of CCR5 receptor (black histogram) or 
■ a CHO cell line expressing CCR2b receptor (white histogram) 
as negative control. Each serum was tested individually. 



20 



Peripheral blood mononuclear cells (PBMC) 
from one donor homozygous from wild type CCR5 gene, were 
isolated and cultivated 3 days in presence of PHA. . 

On day 4, 800 (il of cells (10^ cells/ml) were 
incubated with 8 ^1 of sera from mice immunised with CCR5 
25 cDNA, 30 minutes at 37. =C. 1 ml of viral solution (JRCSF 
HIV strain) is then added and incubated during 2 hours. 
Cells were then washed twice and cultivated during 15 days. 

Aliquot of medium is taken at days 0, 4, 7. 
10 and 14 and the dosage of antigen p24 is performed. 



14 ^ays after the beginning 



o: the 



experiment, one serum (serum BO) totally block the 
production of p24, indicating its abili-y to block the 
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infection of the lyn^hocytes by this HIV strain (fig^.e 
10) . Other serums also exhibit a partial or total effect on 
thxs infection (serum A2 and Bl) . All the other sera did 
not show any effect on this infection. 

5 

Mice with the highest title of CCR5 
antibodies were selected for monoclonal antibodies 
production and injected intravenously with lo' recombinant 
10 CHO-Kl cells expressing human CCRS receptors. Three days 
later, animals were sacrificed and fusion of splenic cells 
or cells from lymph nodes near the site of injection with 

SP2/0 myeloma cells, were ner-f«^.j 

^±s, were performed. Fusion protocol used 

was that Of Galfre et al . (Nature 26S,. 550 (1977), a 
15 selective HAT (hypoxanthine/aminopterin/thymidin) medium is 
used to select hybridomas and' their supernatants are tested 
by FACS using recombinant CHO cells expressing the human 
CCRS receptor, as it was done for the sera. Positives 
hybridomas are then cloned by limited dilution, clones that 
20 are shown positive by FACS analyses are then expanded and 
proauced in ascites in balb/C mice. 
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1. Peptide having at least an amino acid 
sequence which ' presents more than 80% homology with the 
amino acid sequence as represented in SEQ ID NO, i shown in 

5 figures 1 . 

2. Peptide according to the claim 1, having 
at least an amino acid sequence which presents more than 
90% homology with the amino acid sequence as represented in 
SEQ ID NO. 1 shown in figures 1. 

^° ^- P^Pl^ide according to che claim 1 or 2, 

having the amino acid sequence of SEQ ID NO. l or a portion 
thereof. 

4. Peptide according to any of the claims 
i to 3, having at least an amino acid sequence which 
presents more than 80% homology with the amino acid 
sequence as represented in SEQ ID NO. 2 shown in figures 1. 

5. Peptide according to the claim 4, 
having at least an amino acid sequence which presents more 
than 90% homology with the amino acid sequence as 
represented in SEQ ID NO. 2 shown in figures 1. 

6. Peptide according co the claim 4 or 5 
having the amino acid sequence of SEQ ID NO. 2 or a portion 
thereof . 

7. Peptide according to any of the claims 1 
to 3, having at least an- amino acid sequence which presents 
more than 80% homology with the amino acid sequence as 
represented in SEQ ID NO. 3 shown in figures 1. 

8. Peptide according to the claim 5, 
having at least an amino acid sequence which presents more 
than 90% homology with the amino acid sequence as 
represented in SEQ ID NO. 3 shown in figures 1. 
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9. Peptide according to the claim 7 or 8, 
having the amino acid sequence of SEQ ID NO. 3 or a portion 
thereof . 

10. Peptide according to any of the claims 
5 4 to 6, characterised in that it is a CC chemokine 

receptor. < 

11. Peptide according to the claim lo, 
characterised in that the CC chemokine receptor is 
stimulated by the MlP-ig chemokine at a concentration less 

0 or equal to 10 nM. 

12. Peptide according to the claim lo or 11 
characterised in that the CC chemokine receptor is 
stimulated by the MlP-la or RANTES chemokines. 

13. Peptide according to any of the claims 
5 .10 to 12, characterised in that the CC chemokine receptor 

is not stimulated by the MCP-l, mcp-2, MCP-3, il-8 and GROa 
chemokines . 

14. Peptide according to any of the claims 
4 to 6 and 10 to 13, characterised in that it is a receptor 
of HIV-l and/or HIV-2 viruses or a portion of said HIV 
viruses . 

.15. Peptide according to any of the claims 
7 to 9, characterised in that it is an inactive CC 
chemokine receptor. 

16. Peptide according to any of the claims 
7 to 9 or 15, characterised in that it is an inactive 
receptor which is not a receptor of HIV-i and/or HIV-2 
viruses or a portion of said HIV viruses. 

17. Peptide according to any of the claims 
10 to 16, being a human receptor. 

18. Nucleic acid molecule having more than 
80%, preferably more than 90%, homology with one of the 
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nucleic acid sequences SEQ ID NO, 1, SEQ ID NO. 2 and SEQ 
ID NO. 3 shown in figures 1. 

19. Nucleic acid molecule according to the 
claim 18, which has at least the nucleic acid sequence SEQ 

5 ID NO. 1, SEQ ID NO. 2 or SEQ ID NO. 3 shown in figure 1 or 
a portion (such as a probe or a primer) thereof. 

20. Nucleic acid molecule encoding a peptide 
according to any of the claims 1 to 17. 

21. Nucleic acid molecule according to any 
10 of the claims 18 to 20, which "is a cDNA molecule or a 

genomic DNA molecule. 

22. Vector comprising the nucleic acid 
molecule according to any of the claims 18 to 21. 

23. Vector of the claim 22, adapted for 
15 expression in a cell, which comprises the regulatory 

elements necessary for expression ■ of the nucleic acid 
molecule in said cell operatively linked to the nucleic 
acid molecule according to any of the claims 18 to 21 as to 
permit expression thereof. 

20 24. Vector of the claim 23, wherein the cell 

is chosen among the group consisting of bacterial cells, 
yeast cells, insect cells or mammalian cells. 

23. Vector according to any of the claims 22 
to 24, wherein the vector is a plasmid or a virus. 

25 26. Vector according to claim 25 being a 

virus, chosen among the group consisting of baculoviruses , 
adenoviruses or semliki forest viruses. 

27. Vector of the claim 25, being the pcDNA3 

plasmid. 

30 28-, Cell, preferably a human cell, comprising 

the vector according to any of the claims 2 2 to 27. 

29. Cell according to the claim 28, 
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Characterised in that it is transformed also by another 
vector encoding a protein enhancing the functional response 
in said cell, preferably said protein being the GalS or the 
Gal6 protein. 

5 30. Cell of the claim 28 or 29, wherein the 

cell is a mammalian cell, such as a non neuronal cell in 
origin, which is preferably chosen among the group 
consisting of CHO-Kl, HEK293, BHK21, COS- 7 cells. 

31. Cell according to the claim 30 being the 
10 cell CHO-Kl -pEFIN hCCR5-l/l6. 

32. Nucleic acid probe comprising a nucleic 
acid molecule of at least 15 nucleotides capable of 
specifically hybridising with an unique sequence included 
within the nucleic acid molecule according to any of the 

15 claims 18 to 21. 

33. Antisense oligonucleotide having a 
sequence capable of specifically hybridising to a nucleic 
acid molecule of the claims 18 to 21, so as to prevent 
translation of said nucleic acid molecule. 

^° Antisense oligonucleotide having a 

sequence capable of specifically hybridising to the DNA 
molecule of the claims 20 or 21 or a portion thereof. 

35. Antisense oligonucleotide according to 
the claim 33 or 34, comprising chemical analogs of 

25 nucleotides. 

36. Ligand capable of binding to the 
peptide according to any of the claims 1 to 17 with the 
proviso that it is not a known "natural ligand" of said 
peptide, which is preferably chosen among the grouo 

30 consisting of MIP-ip, MlP-la OR RANTES CC - chemokines , HIV 
viruses or a portion of said HIV viruses. 
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37. Anti-ligand capable of competitively 
inhibiting the binding of the known "natural ligand" to the 
peptide according to any of the claims 1 to 17. 

38. Ligand according to the claim 36, which 
5 is an antibody. 

39. Anti-ligand according to the claim 37, 
which is an antibody. 

40. Antibody according to the claim 3 8 or 
39, which is a monoclonal antibody. 

^° Monoclonal antibody according to the 

claim 40, directed to an epitope of the peptide according 
to any of the claims 1 to 17, present on the surface of a 
cell expressing said peptide. 

42. Cell producing the monoclonal antibody 
15 according to claim 40 being the cell AchCCR5-SABlA7 . 

43. Pharmaceutical composition comprising 
an amount of the oligonucleotide according to claim 33, 
effective to decrease activity of the peptide according to 
any of the claims 1 to 17 by passing through a cell 

20 membrane and binding specifically with mRNA encoding said 
peptide in the cell so as to prevent its translation, and a 
pharmaceutically acceptable carrier capable of passing 
through a cell membrane. 

44. Pharmaceutical composition of the claim 
25 43, wherein the oligonucleotide is coupled to a substance 

which inactivates mRNA. 

45. Pharmaceutical composition of che claim 
44, wherein the substance . which inactivaces mRNA is a 
ribozyme. 

^° Pharmaceutical composition according to 

any of the claims 43 to 45. wherein the pharmaceutically 
acceptable carrier comprises a structure which binds :o a 
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receptor on a cell capable of being taken up by cell after 
binding to the structure . 

4.7. Pharmaceutical composition which 
comprises an effective amount of the anti-ligand of the 
5 claim 37, effective to block binding of a ligand to the 
peptide according to any of the claims 1 to 1 7 and a 
pharmaceutically acceptable carrier. 

48. Transgenic non human mammal expressing 
the nucleic acid molecule according to any of the claims 18 

10 to 21. 

49. Transgenic non human mammal comprising 
an homologous recombination knockout of the native peptide 
according to any of the claims l to 17. 

50. Transgenic non human mammal whose 
15 genome comprises antisenae nucleic acid complementary to 

the .nucleic acid molecule according to any of the claims 18 
to 21 so placed as to be transcripted into antisense mRNA 
which is complementary to the nucleic acid molecule of the 
claims 18 to 22 and which hybridises to said nucleic acid 
20 molecule thereby reducing its translation. 

51. Transgenic non human mammal according 
to any of the claims 48 to 50, wherein the nucleic acid 
according to any of the claims 18 to 22 additionally 
comprises an inducible promoter. 

2 5 

52. Transgenic non human mammal according, 
to any of the claims 48 to 51, wherein the nucleic acid 
according to claim 18 to 21 additionally comprises tissue 
specific regulatory elements. 

53. Transgenic non human mammal according 
30 to a.iy of the claims 48 to 52, which is a mouse. 

54. Method for determining whether a ligand 
can specifically bind to a peptide according to any of che 
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claims 1 to 17, which comprises contacting a cell 
transfected with a vector expressing the nucleic acid 
molecule encoding said peptide with the ligand under 
conditions permitting binding of ligand to such peptide and 
.5 detecting the presence of any such ligand bound 
specifically to said peptide, thereby determining whether 
the ligand binds specifically to said peptide. 

55. Method for determining whether a ligand 
can specifically bind to the peptide according to any of 

10 the claims 1 to 17, which comprises preparing a cell 
extract from cells transfected with a vector expressing the 
nucleic acid molecule encoding said peptide, isolating a 
membrane fraction from the cell extract, contacting the 
ligand with the membrane fraction under conditions 

IS. permitting binding of the ligand to such peptide and 
detecting the presence of any ligand bound to said peptide, 
thereby determining whether the compound is capable of 
specifically binding to said peptide. 

56. Method for determining whether a ligand 
20 is an agonist of the peptide according to any of the claims 

I to 17, which comprises contacting a cell transfected with 
a vector expressing the nucleic acid molecule encoding said 
peptide with the ligand under conditions permitting the 
activation of a functional receptor response from the cell 
25 and detecting by means of a bio-assay, such as a second 
messenger response, an increase in the peptide activity, 
thereby determining whether the ligand is a peptide 
agonist. 

57. Method for determining whether a ligand 
30 is an agonist of the peptide according to any of the claims 

1 to 17, which comprises preparing a cell extract from 
cells transfected with a vector expressing the nucleic acid 
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molecule encoding said peptide, isolating a membrane 
fraction from the cell extract, contacting the membrane 
fraction with the ligand under conditions permitting the 
activation of a functional peptide response and detecting 
5 by means of a bio-assay, such as a second messenger 
response, an increase in the peptide activity, thereby 
determining whether the ligand is a peptide agonist. 

58. Method for determining whether a ligand 
is an antagonist of the peptide according to any of the 
10 claims 1 to 17, which comprises contacting a cell 
transfected with a vector expressing the nucleic acid 
molecule encoding said peptide with the ligand in the 
presence of a known peptide 'agonist, under conditions 
permitting the activation of a functional peptide response 
15 and detecting by means of a bio-assay, such as a second 
messenger response, a decrease in the peptide activity, 
thereby determining whether the ligand- is a peptide 
antagonist . 

59. Method for determining whether a ligand 
20 is an antagonist of the peptide according to any of the 
claims 1 to 17, which comprises preparing a cell extract 
from cells transfected with a vector expressing the nucleic 
acid molecule encoding said peptide, isolating a membrane 
fraction from the cell extract, contacting the membrane 
25 fraction with the ligand in the presence of a known peptide 
agonist, under conditions permitting the activation of a 
functional peptide response and detecting by means of a 
bio-assay, such as a second messenger response, a decrease 
in the peptide activity, thereby determining whether the 
30 ligand is a receptor antagonist. 

60. A method according to any of che claims 
54 to 59, wherein the second messenger assay comprises 
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measurement of calcium ions (Ca'*) , inosicol phosphates 
(such as IP,), diacylglycerol (DAG) or cAMP. 

61. Method according to any of the claims 
54 to 60, wherein the cell is a mammalian cell, preferably 

5 non neuronal in origin, and chosen among . the group 
consisting of CKO-Kl, HEK293, BHK21 and COS-7 cells. 

62. Method according to any of the claims 
54 to 61, wherein the ligand is not previously known. 

63 . Ligand detected by the method according 
10 to any of the claims 54 to 62 . 

64. Phairmaceutical composition which 
comprises the ligand according to the claim 63 and a 
pharmaceutically acceptable carrier. 

65. Method of screening drugs to identify 
15 drugs which specifically bind to the peptide according to 

any of the claims 1 to 17 on the surface of the cell, which 
comprises contacting a cell transfected with a vector 
expressing the nucleic acid molecule encoding said peptide 
with a plurality of drugs under conditions permitting 
20 binding of said drugs to the peptide, and determining those 
drugs which specifically bind co the transfected cell, 
thereby identifying drugs which specifically bind to the 
peptide. 

66. Method of screening drugs to identify 
25 drugs which specifically bind to the peptide according to 

any of the claims 1 to 17 on the surface of the cell, which 
comprises preparing a cell extract from cells transfected 
with a vector expressing the nucleic acid molecule encoding 
said peptide, isolating a membrane fraction from the cell 
30 extract, contacting the membrane fraction with a plurality 
of drugs and determining those drugs which bind to the 
transfected cell, thereby identifying drugs which 
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specifically bind to said peptide. 

67. Method of screening drugs to identify 
drugs which act as agonists of the peptide according to any 
of the claims 1 to 17. which comprises contacting a cell 

5 transfected with a vector expressing the nucleic acid 
molecule encoding said peptide with a plurality of drugs 
under conditions permitting the activation of a functional 
peptide response, and determining those drugs which 
activates such peptide using a bio-assay, such as a second 
10 messenger response, thereby identifying drugs which act as 
peptide agonists. 

68, Method of screening drugs to identify 
drugs which act as agonists of the peptide according to any 
of the claims 1 to 17, which comprises preparing, a cell 

15 extract from cells transfected with a vector expressing the 
nucleic acid molecule encoding said peptide, isolating a 
membrane fraction from the cell "extract, contacting the 
membrane fraction with a plurality of drugs under 
conditions permitting . the activation of a functional 

20 peptide response, and determining those drugs which 
activate such peptide using a bio-assay, such as a second 
messenger response, thereby identifying drugs which act as 
peptide agonists. 

69. Method of screening drugs to identify 
25 drugs which act as antagonists of the peptide according to 
any of the claims 1 to 17, which comprises contacting a 
cell transfected with a vector expressing the nucleic acid 
molecule encoding said peptide with a plurality of drugs in 
the presence of a known peptide agonist, -under conditions 
30 permitting the activation of a functional peptide response, 
and determining those drugs which inhibit the activation of 
the peptide using a bio-assay, such as a second messenger 
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response, thereby identifying drugs which act as peptide 
antagonists . 

70. Method of screening drugs to identify 
drugs which act as antagonists of the peptide according to 
5 any of the claims 1 to 17, which comprises preparing a cell 
extract from cells transfected with a vector expressing the 
nucleic acid molecule encoding said peptide, isolating a 
membrane fraction from the cell extract, contacting the 
membrane fraction with a plurality of drugs in presence of 

10 a known peptide agonist, under conditions permitting the 
activation of a functional peptide response, and 
determining those drugs which inhibit the activation of the 
peptide using a bio-assay, such as a second messenger 
response, thereby identifying drugs which act as peptide 

15 antagonists. 

71. Method according, to any of the claims 
67 to 70, wherein the functional response detected by means 
of a bioassay is detected and measured by a 
microphysiometer . 

^° '2. Drug detected by any of the methods 

according to claims S5 to 71. 

73. Pharmaceutical composition comprising a 
drug according to the claim 72 and a pharmaceutical ly 
acceptable carrier. 

2^ Method of detecting the expression of 

the peptide according to any of the claims 1 to 17, by 
detecting the presence of mRNA coding said receptor, which 
comprises obtaining total mRNA from the cell and contacting 
the mRNA so obtained with the nucleic acid probe according 

3 0 to the claim 32 under hybridising conditions, and detecting 
the presence of mRNA hybridised to the probe, thereby 
detecting the expression of the peptide by the cell. 
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75. Method of detecting the presence of the 
peptide according to any of the claims 1 to 17 on the 
surface of a cell, which comprises contacting the cell with 
the anti-ligand of claim 38 under conditions permitting 

5 binding of the antibody to the peptide, and detecting the 
presence of the antibody bound to the cell, thereby 
detecting the presence of the peptide on the surface of the 
cell. 

76. Method of determining the physiological 
10 effects of expressing varying levels of the peptide 

according to any of the claims 1 to 17, which comprises 
producing a transgenic non human mammal according to any of 
the claims 48 to 53 whose levels of peptide expression are 
varied by use of an inducible promoter which regulates the 
15 peptide regulation. 

77. Method of determining the physiological 
effects of expressing varying levels of the peptide 
according to any of the claims 1 to 17, which comprises 
producing a panel of transgenic non human mammals according 

20 to any of the claims 48 to 53, each expressing a different 
amount of said peptide. 

78. Method for identifying an antagonise of 
the peptide according to any of the claims 1 to 17 capable 
of alleviating an abnormality in a subject wherein the 

25 abnormality is alleviated by decreasing the activity of the 
peptide, which comprises administering the antagonist to a 
transgenic non human mammal according to any of the claims 
48 to 53 and determining whether the antagonist alleviates 
the physical and behavioural abnormalities displayed by the 

30 transgenic non human mammal as a result of peptide 
activity, thereby identifying the antagonist. 



97^7019 PCr/BE97A)0(m 

5S 

79. Antagonist identified by any of the 
methods of the claims 74 to 78. 

80. Pharmaceutical composition comprising 
an antagonist according to the claim 79 and a 

5 pharmaceutically acceptable carrier. 

81. Method for identifying an agonist of 
the peptide according to any of the claims 1 to 17 capable 
of alleviating an abnormality in a subject wherein the 
abnormality is alleviated by activation of said peptide, 

10 which comprises administering the agonist to a transgenic 
non human mammal according to any of the claims 48 to 53 
and determining whether the antagonist alleviates the 
physical and behavioural abnormalities displayed by the 
transgenic non human mammal, ' the alleviation of the 

15 abnormalities indicating the identification of the agonist. 

82. Agonist identified by the method of the 

claim 81. 

83. Pharmaceutical composition comprising 
an agonist according to the claim 82 and a pharmaceutically 

2 0 acceptable carrier. 

84. Method for diagnosing a predisposition 
or a resistance to a disorder associated with the activity 
of a specific allele of the peptide according to any of the 
claims 1 to 17, and/or associated with infectious agents, 

25 preferably the HIV-l and/or HIV-2 viruses, present in a 
subject, which comprises : 

a) obtaining nucleic acid molecules encoding said peptide 
from the cells of the subject, 

b) possibly performing a restriction digest of said nucleic 

3 0 acid molecules with a panel of restriction enzymes, 

c) possibly electrophoretically separating the resulting 
nucleic acid fragments on a sized gel. 
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d) contacting the resulting gel or the obtained nucleic 
acid molecules labelled with a nucleic acid probe with a 
detectable marker and capable of specifically hybridising 
to said nucleic acid molecule, 
5 e) detecting labelled bands or in situ nucleic acid 
molecules which have hybridised to the said nucleic acid 
molecule labelled with a detectable marker to create a 
unique band pattern or in situ marking specific to the 
subject, 

10 f) preparing other nucleic acid molecules encoding said 
peptide obtained from the cells of other subjects for 
diagnosis by step a-e, and 

g) comparing the unique band pattern specific to the 
nucleic acid molecule of subjects suffering from the 
15 disorder from step e and the nucleic acid molecule obtained 
for diagnosis from step f to- determine whether the patterns 
are the same or different and to diagnose "thereby 
predisposition or resistance to the disorder if the 
patterns are the same or different. 
^° Method for diagnosing a predisposition or 

a resistance to a disorder associated with the activity of 
a specific allele of the peptide according to any of the 
claims 1 to 17 or. the presence of said peptide at the 
surface of cells, and/or associated with infectious agents, 
25 preferably the HIV and/or HIV-2 viruses, present in 1 
subject, which comprises : 

a) obtaining a sample of a body fluid, preferably a blood 
sample comprising antigen presenting cells, from a subject, 

b) adding to said sample a ligand and/or an anti-ligand 
30 according to any of the claims 36 to 41, 

c) detecting the cross -reaction between said ligand and/or 
said anti-ligand and the specific peptide, and 
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d] determining whether the peptide corresponds to a 
receptor or an inactive receptor and diagnosing thereby a 
predisposition or a resistance to the disorder according to 
the type of the peptide present in the body fluid of the 
! subject. 

86. Diagnostic and/or dosage device 
comprising the peptide according to any of the claims 1 to 
17, the nucleic acid molecule according to any of the 
claims 18 to 21, rhe nucleic acid probe according to the 
claim 33, the ligand and anti-ligand according to any of 
the claims 36 to 41, the known "natural ligands" their 
portions (such as primer, probes, epitopes, ...) and/or a 
mixture thereof, being possibly labelled with a detectable 
marker. 

Diagnostic and/or dosage device 
according to the claim 86, characterised in that it 
comprises the reactants for the detection and/or dosage of 
antigens, antibodies or nucleic acid sequences through a 
method selected from the group consisting of in situ 

20 hybridisation, hybridisation or recognition by marked 
specific antibodies, specially ELISA (Enzyme Linked 
Immunosorbent Assay) or RIA ® (Radio Immunoassay) , methods 
on filter, on a solid support, in solution, in "sandwich", 
on gel. by Dot blot hybridisation, by Northern blot 

25 hybridisation, by Southern blot hybridisation, by isotopic 
or non-isotopic labelling (such as immunofluorescence or 
biotinylation) , by a technique of cold probes, by genetic 
amplification, particularly PCR, LCR, NASBA or CPR, by a 
double immunodiffusion, by a counter- Immunoelectrophoresis, 

30 by haemagglutination and/or a mixture thereof. 

88. Method of preparing peptides according 
to any of the claims 1 to 17, which comprises : 
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a) constructing a vector adapted for expression in a cell 
which comprises the regulatory elements necessary for the 
expression of nucleic acid molecules in the cell 
operatively linked to nucleic acid molecule encoding said 

5 peptide so as to permit expression thereof, wherein the 
cell is preferably selected from the group consisting of 
bacterial cells, yeast cells, insect cells and mammalian 
cells , 

b) inserting the vector of step a in a suitable host cell, 

c) incubating the cell of step b under conditions allowing 
the expression of the peptide according to the invention, 

d) recovering the peptide so obtained, and possibly 

e) purifying the peptide so recovered. 

89. Use of the pharmaceutical composition 
15 according to any of the claims 43 to 47, 64, 73, 80 and 83, 
for the preparation of a medicament in the treatment of a 
disease chosen from the group consisting of inflammatory 
diseases, including rheumatoid arthritis, 

glomerulonephritis, asthma, idiopathic pulmonary fibrosil 
20 and psoriasis, viral infections including infections by 
Human Immunodeficiency Viruses 1 and 2 (HIV-l and 2), 
cancer including leukaemia, atherosclerosis and/or auto- 
immune disorders. 
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S£Q ID NO.l 

FIG.l a 

GAATTCCCCCAACAGAGCCAAGCTCTCCATCTAGTGGACAGGGAAGCTAGCAGC^ 5 9 

19 

TTCCCrrCACTACAAAACTTCATTGCT^^ ^ 

39 

CTATGTAGGCAATTAAAAACCTATO^TGTATAAAACAGT^ 179 

59 

TAAATACATTCTAGGACTTTATAAAAGATCACTTTT^^ 229 

79 

ATGGArrATCAAGTGTCAAGTCCAATCTATGACATCAATTATTA 299 
MDYQVS SPIYDINYYTSSPC 99 

CAAAAAATCAATGTCAAGCAAATCGCAGCCra^ 359 



QKINVKQIAARLLPPLYSLV 



TTCATCTITGGriTrcTGGGCAACATGCTGGTCATCCT 419 

FIFGFVGNMLVI.LILI NCKR 139 

CTGAAGAGCATGACTGACATCTACCTGCTCAACCT^ 479 

L KSMTDIYLLNL AISDLPFL 159 

CTrACTGTCCCCTTCTGGGCTCaCTATGCrcCCGCCCAGT^^ 539 

LTV PFWAHYAA-AQWDFGNTM 179 

TGTCAACTCTTCACAGGGCTCTATTTTATAOT 599 

CQLLTGLYFIGFFSGIFFII 199 

CTCCTGACAATCGATAGGTACCTGGCTGTCGTCCATGCTGTGT^ €59 

LLTIDRYLA VVHAVFALKAR 219 

ACGGTCACCriTGGGGTGGTGACAAGTGTGATCACTTGGGT^ 719 

TVTFGVVTSVITWVVAVFAS 239 

CTCCCAGGAATCATCTTTACCAGATCTCAAAAAGAAGGTC^ 779 

LPGIIFTRSQKEGLHYTCS S 259 



CAITTTCCATACA 
H F P Y 
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GAATTCCCCCAACAGAGCCAAGCTCTCCATCTAGTGGACAGGGAAGCTAGO^Ga^ 59 

19 

TTCCCTTCACTACAAAACTTCa.riX3CTTGGCCAAAAAGAGAGTTAAITCAATGTA 119 

39 

CTATGTAGGCAATI3VAAAACCTRTIX3ATGTATJUVAACaGTTTC 179 

59 

TAAATACATTCTAGGACT^ATAAAAGATCACrmTArrTATGCA^^ 239 

79 

ATGGATTATCAAGTCTOUlGTCCaATCTATGACATCAAlTATTATACATCG^ 
MDYQVSSPIYDINYYTSE P C 

CAAAAAATCAATGTGAAGCAAATCGCAGCCCGCCrrCCTGCCTCCGCrCTACTCACI^^ 
QKINVKQIAARLLPPLYSLV 



299 
99 

359 
119 



TrCATCTTTGGTTTTGTGGGCAACATGCTGGTaiTCCTCATCCTOAT 419 

FIPGFVGNMLV ILILINCKR 139 

CTGAAGAGCATGACTGACATCTACCTGCrCAACCTGGCCATCTCTGACCTG 479 

LKSMTDIYLLNLAISD LFPL 159 

CTTACTGTCCCCTTCTGGGCrCACTATGCroCCGCCCAGTGGGACT^^ 539 

L TVPFWAHYAAAQWDPGNTM 179 

TGTCAACTCTTGACAGGGCTCTATTTTATAGGCTTCTrCTCrGGAATC^ 599 

CQLLTGLYFIGFF SGIFF II 199 

CTCCnXSACAATCQATAGGTACCTGGCTGTCGTCCATGCroTGTTTGCTrTAAAAGC 659 

LLTIDRYLAVVHAVFALKAR 219 

ACGGTCACCITTGGGGTGGTGACAAGTGTGATCaCTTXX^GTGG 719 

TVTFGVVTSVITWVVAVFAS 239 

CTCCCAGGAATCATCTrrACCAGATCTCAAAAAGAAGGTCTTCATIACACCTC<^^ 779 

LPGIIPTRSQKEGLHYTCSS 259 

CATTTTCCATACAGTCAGTATCAATTCraSAAGAATITCCAGACATTAAAGATAGT^ 839 

HFPYSQYQFWKNFQTLKIVI 279 



SEQ ID NO. 2 FIG. lb 
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TTGGGGCTtSGTCCTGCaSCroCTreTOlTGGTCXTCroCTACT^ 899 

LGLVLPLLVMV.ICYSGILKT 299 

CTCOTCGGTGTCGAAATGAQAAGAAGAGGCACaGGGCrGT^^ 959 

LLRCRNEKKRHRAVRLI F T I 319 

ATGATOmTTTTCp:TCTGGGCrCCCTAC^ 1019 

MIVYFLFMAPYNIVLLLMTP 339 

CAGGAAircrmSGCCTCAATAArrc 

QEFFGLNNCSSSNRLDQAMQ 359 

GTGACAGAGACTCTKXaSATGACGCACTGCreCATC^^ ,,39 

VTETLGMTHCCIN PIIYA F V 379 

GGGGAGAAGTrCAGAAACTACCTCTTAGTCTrCTrCCAAAAGCAaiTTGCC^ II99 

GEKFRNYLLVFPQKHIAKRP 399 

TCCAAATGCTGTrCTATTTTCOUKaAGAGGCTCCCGAGCKAGCAAGCTC^ 1259 

C KCCSrFQQEAPERASSVYT 419 

(^TCCaCTOGGGAGCAGGAAATATC^ 1313 

QACCCaGTCaGAGlTGTGCAaiTXKKrrTAGTTrrCATAaiaa^ 1379 

459 

TTGOraGAGGTv.! i ii-riAAAAGGAAGTTACTGTTaTAGAGGGTCTaAGATTCATCCATr 1439 

479 

TATrTGGCaTCTGTi-rAAAGTAGATTAGATCCGAATTC 



SEQ ID NO. 2 {SUITE) 



FIG.lc 
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GAATTCCCCCAACAGAGCCT^CrcrCCATCTAGTGGACAGGGAAGCTAGCAGCAAACC 5 9 

19 

■ TTCCCTTCACTACaAAACTTCATroCTTGGCCAAAAAGAGAGTTAA Hg 

39 

CTATGTAGGCAATTaAAAACCTATTGATGTATAAAACAGTTOSCAlTCA^ 179 

59 

TAAATACATTCTAGGACTTTATAAAAGATCACTTrTTATTiaTGCACAGGGT^^ 239 

79 

ATGGATTATCAAGTGTCAAGTCC^TCTATGACATCAATTATTATACATCGGAGCCC^^ 299 
MDYQVSSPIYDINYYTSE P G 99 

CAAAAAATCAATGTGAAGCAAATCGCAGCCCGCCTCCTGCCTCCGCTCTACTCACTCGTC 359 
QKINVKQIAARLLPPLYSLV 119 

TTCATCrTTGGTTTTGTGGGaUCATGCTGGTCATCCTCATCC^ 419 
FIFGFVGNMLVILILINCKR 139 

CTGAAGAGCATCACTGACATCTACCTGCTCAACCT^ 479 

159 



LKSMTDIYLLNLA ISDLPF 



CTTACTGTCCCCTTCTGGGCrCACTATGCTGCCGCCCAGTGGGACrr^ 539 

LT V.PFWAHYAAAQWDFGNTM 179 

TGTCAACTCTTGACAGGGCTCTATTTTATAGGCTTCTrCTC^^ 599 

CQLLTGLY P IGFFSGIFFII 199 

CTCCTGA(aATCGATAGGTACCTGGCTGTCGTCCATGCTGx UiilUU ' ri - i ' A AAAGCCAGG 659 

LLTIDRYLAVVHAVFALKAR 219 

ACGGTCACCTTTGGGGTGGTGACAAGTGTGATCACTTGGGTOSTGGCTGT^^ 719 

TVTFGVVTSVITWVVAVFAS 239 

CTCCCAGGAATCATCTTTACCAGATCTCAAAAAGAAGGTCrrCArrACACCIX^^^ 779 

LPGIIFTRSQKEGLHYTCSS 259 

CATTTTCCATACATTAAAGATAGTCATCITGGGGCTGGTCCTGCCGCTGC^ 829 

HFPYIKDSH LGAGPAAACHG 279 
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CATCTGCTACTCGGGAATCCrAAAAACTCTG 899 

299 



HLLLGNPKNSASVSK 



CAGGGCTCTGAGGCmTCTrCACCATCATGATTC 959 

319 

CAACATTGTCCrrCTCCTGAACACCTTCCAGGAATTC^^ IOI9 

339 

CTCTAACAGGTTGGACCAAGCTATGCAGGTGACA 1q 79 

359 

CATCAACCCCATCATCTATGCCTTTGTCGGGGAGAAGTTCA^ II3 9 

379 

CITCCAAAAGCACATTGCCAAACGCITCTGCAAA ^.ISB 

399 

TCCCGAGCGAGCAAGCTCAGTTTACJ^CCCGATCCACTC^^ I259 

419 

frrrGTGACACGGACTCAAGTGGGClXXnX^ X3 19 

439 

TTCATAGACAGCCTGGGCTGGGGGTNGGTTCGNN^ I379 

459 

GTTATAGAGGGTCTAAGATTCATCCATTTATTTGGCATC^ X4 3 g 

479 

GAATTC 



SEQ ID NO. 3 (SUITE) 
FIG.le 
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UWBP<;o£EC?!or^^ COLLECTIONS OF MICROORGANISMS - BCCM~ 
Page 1 of Form BCCM^'/IMBP/BPM/ 9 7-1 1 Receipt in the case of an original deposit 

Budapest Treaty on the Internaiiona* Recognrton of the Deposit of IVIfcroorganisms for 
the Purposes of Patent Procedure 

Receipt in the case of an original deposit issued pursuant to Rule 7. 1 by the 
(mernationai Oepo«tary Authority BCCM~/t.MBP identHied at the bottom of ne« page 

/flfwiwtfaw*/ Form BCCM^/LMBP/BPM/ST-n 



To : Name of the depositor : EUROSCREEN s.a. 



• 808 route de Lannik, B-1070 Bruxelles 



'• Identification of the microorganism: 

'■ 1 Identification reference given by the depositor: 



CHO-Kl-pEFINhCCHS-l/TS 



1.2 Accession number given by the Internationai Oeposhary Authority: 



LMBPT 6S7CB 



BELGIAN COORDINAfED COLLECTIONS OF MICROORGANISM^ - BCCM^ 
LMBP-COLLECTION 

Page 2 of Form BCCM^«/LMBP/BP/4/97-1 1 Receipt in the case of an original deposit 



II. Scientific description and/or proposed taxoncmic designation 

The microorganism identified under! above was accompanied by: 

(mark with a cross the applicable box(es)): 

IS a scientific description 

O a proposed taxoncmic designation 

III. Receipt and acceptance 

mjs imernatiortai Depositary Authocity accepts the microorganism identified under I 
above, which was recenred by it on (date of original deposit) iFebniary 11. 1997 



IV. 



Intemationai Depositary Authority 



Beigian Coordinated CoUections of Microorganisms (BCCM^) 

Laboratorium voor Mdecuiaire Biologie - PlasmidencoUectie aMBPJ 

Universiteit Gent 

K.l. Ledegancicstraat 35 

B-9000 Gem, Belgium 



Sigmiture(s) of person(s) having the power to represent the IntemationaJ Deposrrary 
Authority or of authorized offidaKsl; ^vioiiaiy 



Date : June 04, 1 997 




WcTMartina Vanhoucke 
LMBP Assistant Manager 
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM~ 
LMBP-COLLECTION 

Page 1 of Form BCCM™/LMBP/BP/9/97-l 1 Viability statement 

Budapest Treaty on the International Recognition of the Deposit of Microorganisms for 

the Purposes of Patent Procedure 

Viability statement issued pursuam to Rule 10.2 by the internationBl Depositary 
Authority 8CCM™/LMBP identified on the following page 

fntrnnathnai Form BCCIVI"*/LMBP/BP/9/97-l i 



II. 



To : Party to whom the viability statement is issued: 

Name : Pierre NoWn 

Administrateur D6l^ue 



Address : EUROSCREEN s.a. 

aoa route de Lennik, 8-1070 Bnixelles 



1. Depositor: 

N«me : EUROSCREEN s,a. 



1.2 Address 



S08 route de Lennik, B-1070 Boixeiles 



fdemiffcation of the microorganiam: 

Jl. ^ Accession number given by the Intemationaj Depositary Authority: 



LMBP1657C8 



™h A!!*" ''^^^'^ '^^^''^ ^ ^«P<5**^ a transfer has been 

made, the most recent relevant date) .Febmary 27, 1 997 

III. Viability statement. 

The viabUity of the microorganism identified under II above was tested on 

: April 08,1997 

l^bSii'^st'" '"'^"'^ " '"'^ " '"°« 

On that date, the seid microorganism was: (mark the aoplicable box with a 



□ 



cross) 
viable 

no longer viable 



LMBpioaE??ror^° COLLECTIONS OF MICROORGANISMo • 8CCM- 
Page 2 of Form BCCM~/LMaP/BP/9/97-l 1 Viability statement 



IV. Conditions under which the viabSity test has been performed: 

(Fill in if the information has been requested and if the results of the test were negative). 



Intarnationai Oeposttary Authofity 



Mgian Coordinmed CoUeetions of Mteroorganisma (8CCM'*) 

Ger ''""^ • "'•-^-ol.^nie (LiVIBP, 

K.L. Led«ganckstraat 35 
B-9000 Gdm. Selgtum 



SIX'S S " »» 



Date :Juna 04. 1997 




Martine Vanhoucke 
assistant manager 
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BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM~ 
LMBP-COLLECTION 

Page 1 of Form 8CCM^/LMBP/BP/4/ 97-1 2 Receipt in the case of an originaJ deposit 



Budapest Treaty on the International Recognition of the Oeposh of Microorganisms for 

the Purposes of Patent Procedure 

Receipt in the case of an ortginaJ deposit issued pursuant to Rule 7.1 by the 
International Depositary Authority BCCM~/LMBP identified at the bottom of next page 

/ntemationsJ Farm BCCM™/LMBP/BP/4/97-12 



To : Name of the depositor : EUROSCREEN s.a. 



Address : 808 route de Lennik, B-1070 Bnixelles 



Idemiffcation of the mtcroorganism: 

f.1 Identification reference given by the depositor: 

AchCCRS - SAB1A7 



Accession number given by the international Oepositary Authority: 
LMBP1 65803 



!iSkp-CoS^2?rON^ COLLECTIONS OF MICROORGANISMS - BCCM™ 
Page 2 of Form BCCM-,T.MBP/BP/4/97-1 2 Receipt in the case of an original deposit 



II. Scientific description and/or proposed taxonomic designation 
The microorganism identified under I above was accompanied by: 
(mark with a cross the applicable box(es)>: 

S a scientific description 

Q a proposed taxonomic designation 

III. Receipt and acceptance 

IJ^vrww!^^"^ Dtposhary Authority accepts the microorganism idemified under i 
above, which was received by it on (date of original deposit) iFebruary 27, 1 997^ 

IV. Imernationai Depositary Authority 

Belgian Coordinated CoUections of Microorganisms (BCCM™) 

Laboratorium voor Moleculaire Btoiogie - Plasmrdencollectie (LMBP) 

Universrteit Gent 

K.L. Ladeganckstraat 35 

8-9000 Gent, Seigium 




Date : June 04, 7 997 m^^--. w u . 

^c. Martina Vanhoucke 

LMBP Assistant Manager 



PC T/BE 9 7 / 0 0 0 

BELGIAN COORDINATED COLLECTIONS OF MICROORGANISMS - BCCM™ 
LMBP-COLLECTION nuMWii^iviS BCCM 

Page 1 of Form- BCCM^/LMBP/BP/9/97.1 2 Viability sratemem 

Budapest Treaty on the International Recognition of the Deposit of Mlcfoorganisms for 

the Purposes of Patent Procedure 

Vfafaiiity statement ««ued Pursuant to Rule 10.2 by the Internationel Depositary 
Authonty BCCIVI-/LIVIBP identified on the following page 

/ntemat'onai Form BCCM^'*/LIVIBP/BP/9/97-72 



To : Party to whom the viability statement is issued: 

Name : p\em Nokin 

Administrateur D6l6gu6 



Address : EUROSCREEN s.a. 

808 route de Lennik. S-1070 Bmxeiles 



t- Depositor: 

1. 1 Name : EUROSCREEN s.a. 

1.2 Address : 808 route de Lennik, B-t070 Bmxeiles 



n. Identification of the micrcorgenism: 

II. 1 Accession number given by the Imernationei Depositary Authority: 



LMBPiesaCB 



"'^ ZV^f.^^ ^ ^^^^ 0^ a transfer has been 

made, the most recent relevant date) : February 27, 1 997 

Ml. VlabiRty statement. 

The viability of the microorganism identiffed under II above was tested on 
: May 23.1997 

l?ab.Ulest)" '° " '^''^ « ^osx recent 

On that date, the said microorganism was: Imark the appticable box with a cross) 
SI viable 

□ no longer viable 



uS^P-COUECTl^^ COLLECTIONS OF MICROORGANISMS - BCCM" 
Page 2 of Form BCCM™/LMBP/BP/9/97.1 2 Viability statement 



IV. Conditions under which the viabyity test has been performed: 

(Fill in if the information has been requested and if the results of the test were negative). 



Imarnational Depositary Authority 

Belgian Coordinmed Collections of Microorganisms (BCCM™) 
uSSS Gem ' • P'«"^«l«ncoUectie (LIMBPJ 

X.L. Ledeganeitstraat 35 
B-9000 Gent. Baigium 



Date June 04, 1997 




Martine Vanhoucke 
LMBP assistant manager 



Rifdrence du dossier du « ^ 

ddposani ou du mandataire ^' RE -02 /WO 



Demande inteniarii 



T JB E 9 7 / 0 0 b 



2 3 



INDICATIONS RELATIVES A UN MICRO-ORGANISMl 

(regie 136w du PCT) 



mpo 



17MAR1997 



PCT 



A. Les indications om trait au micro-ofganisme visi dam ta description 
W .ligne •>•■ 



B. EDEAfnnCATION DU DEPOT 



D'amres dipao font Tobjet d'une feuiUe suppUmemaije [x 

'BllGi^N^^ORD^ATED COLLECTIONS OF MICROORGANISMS incrm 
LABORATORIUM VOOR MOLECULAIRE BIOLOGIE - SdENC^StIE (LMBP) 



Adnasedel'insctmiondcctfpdt (y compris Je codt pottal a te pays) 
Universiteit Gent 
K.L. Ledeganckstraat 35 
B-9000 GENT 
BELGIUM 



DaiE du d£p6t ' ~ 


n" d'ordre 


C. INDICATIONS SUPPLEMENTAERES tl, cos ichian ) 




UncfeuiUesuppWrnratairecstjointe i — j 
pour (a suite de ces renseignements 1 I 



D. ETATS DESIGNES POUR LESQUELS LES INDICATTCNS SONT DONNEES 

"idicati ons nr sofu pas (iauien poiir loiu tit Etatt dhi^iusi 



E. INDICATIONS FOURNI ES SEPAHEMEiVT (k au icMam) 



Rdscrvd a roffice rtepceur 



i-^ demande intemaxxonale 



Fonctionnairc auiorisc ^oux. ^^^^-^-i 



Fofmulaire PCT/RO/134 (juillct 1992) 



Rfscrvd au Bureau intenia&onai 



□ 

Cene femUe est parvenue au Bureau tntemacionai I 



^ORctioanaire autonse 



